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FOREWORD 


This report by the Bell Helicopter Company (BHC ) , Port Worth, 
Texas , presents the STOL substantiating data of a conceptual 
design study of 1985 commercial tilt rotor V/STOL transports. 
Phase I, in Volumes I and II, presented the results of the 
VTOL portion of the study. Phase II, in Volumes III and IV, 
presents the STOL portion. The study is being conducted for 
the National Aeronautics and Space Administration, Ames 
Research Center, Moffett Field, California, under Contract 
NAS2-8259. Mr. D. R. Brown is the NASA Contracting Officer 
and Mr. H. K. Edenborough is the NASA Technical Monitor. 

Mr. K. W. Sambell is the BHC Project Engineer for the study. 

The technical guidance of Mr. J. A. DeTore of BHC is especially 
noted. The assistance and advice of the following members of 
the BHC technical staff are gratefully acknowledged; 

Mr. B. D. Charles - Aero Acoustics 

Mr. R. D. Foster - Aerodynamics 

Mr. D. A. Hardesty ~ Handling Qualities 

Mr. E. E. Scroggs, Jr. - Weights 

Dr. J. G. Yen - Aeroelasticity 

The BHC tilt rotor aircraft design synthesis methods, available 
for use on this project, were developed principally .by Mr. E. 

L. Brown. The engine scaling methods were developed by Mr. 

F. V. Engle. 

The volumes prepared are as follows; 

Volume I - Conceptual Design Study of 1985 Commercial 
Tilt-Rotor Transports - VTOL Design Summary 
(BHC Report No. D312-099-002) . NASA CR-2544 

Volume II - Conceptual Design Study of 1985 Commercial 
Tilt- Rotor Transports - VTOL Substantiating 
Data (BHC Report No. D312-099-003) . NASA 
CR-137602 

Volume III - Conceptual Design Study of 1985 Commercial 
Tilt“Fotor Transports - STOL Design Summary 
(BHC Report No. D313-099-001) . 

Volume IV - Conceptual Design Study of 1985 Commercial 
Tilt- Rotor Transports - STOL Substantiating 
Data (BHC Report No. D313-099-002) . NASA 
CR-137765 
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STOL SUBSTANTIATING DATA 


OU^JTrlNK OF VOLUME IV 


Data resulting from the Bell Helicopter Company tilt-rotor 
aircraft design synthesis computer program for four point- 
design aircraft are compiled in this volume (BHC program 
OMSW03) . 

The data are arranged for two payload categories: 100- 

passenger and 45-passenger aircraft. For each payload cate- 
gory, two point-designs are shown: a four-engine design and 

a twin- engine design. 

The four-engined aircraft were optimized for maximum fuel 
economy at the fuel cost specified in the contract, 

2.0 <:/lb. 

The twin-engined aircraft were optimized for minimum DOC at 
a fuel cost, estimated as typical for 1980-1985, of 10.0 <?/lb. 

In each payload category, a common fuselage design is assumed 
which is shown immediately preceding the data for that category. 

The cost data shown on page 9 of each data set is based on an 
airframe unit cost of $90 per pound and a utilization of 2500 
block hours per year. 

For the 100-passenger class four-engined aircraft, cost data 
are presented on pages 9-A through 9-D for airframe unit costs 
of $90 per pound, $110 per pound, and utilizations of 2500 and 
3500 block hours per year. 
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SYMBOLS 


For each of the four point designs, the results of the synthesis 
program are printed on a data set consisting of pages numbered 
1 through 14. The formats in each set are identical 
for pages numbered the same. Some of the pages have self- 
explanatory nomenclature while others use symbols. The 
descriptions of the symbols for the appropriate data-set page 
numbers are presented in this section. 

The data set page numbers using symbols are listed below. 

(Those pages using the same symbols are grouped on the same 
line . ) 


- Pages 1 through 6 

- Page 7 

- Page 8 
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SYMBOLS FOR PAGES 1 THROUGH 6 OP EACH DATA SET: 


NAME 

DESCRIPTION 

UNITS 

ALPHA 

Angle of attack of the fuselage waterline 
relative to freestream velocity 

DEG 

ALT 

Pressure altitude 

FT 

BOOMS 

Equivalent-flat-plate area of twin booms of 
a twin-boom tilt rotor configuration, not 
applicable in this study 

FT2 

CD 

Drag coefficient of the airframe in airplane 
mode, referenced to aerodynamic wing area 
and freestream velocity 

-ND- 

CDF 

Drag coefficient contribution of the fuse- 
lage 

-ND- 

CDH 

Drag coefficient contribution of the hori- 
zontal stabilizer 

-ND- 

CDWP 

Drag coefficient contribution of the wing 
and wing-tip-pods 

-ND- 

CL 

Lift coefficient of the aircraft in airplane 
mode, referenced to aerodynamic wing area 
and freestream velocity 

-ND- 

CLH 

Lift coefficient contribution of the hori- 
zontal including elevator trim 

-ND- 

CLPRP 

Lift coefficient contribution of the prop- 
rotors due to thrust forces acting along 
mast centerlines 

-ND- 

CLWP 

Lift coefficient contribution of the wing 
and wing-tip-pods 

-ND- 

DGW 

Design gross weight of the aircraft 

LBS 

EXT 

Equivalent- flat-plate area of landing gear 
pods in this study, also used for exter- 
nal stores when applicable 

PT2 

F 

Equivalent- flat-plate area of the airframe 

FT2 

FF 

Fuel flow of all operating engines, includ- 
ing percent increase in fuel flow if 
applicable 

LB/HR 
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SYMBOLS FOR PAGES 1 THROUGH 6 (CONTINUED) 


NAME DESCRIPTION UNITS 

FUS Equivalent-flat-plate area of the fuselage FT2 

at zero lift of the fuselage alone 

GW Gross weight of the aircraft LBS 

HOR Equivalent flat plate area of the hori- FT2 

zontal stabilizer at zero lift of the 
horizontal alone 

INTMPA Uninstalled intermediate power available HP 

of all operating engines at the engine 


output shafts, corrected for off-optimum- 
rpm operation, 30-minute rating not multi- 
plied by the engine installation and 
accessory loss factor. Airplane mode. 

MISC Equivalent flat-plate-area of miscellaneous FT2 

items contributing to drag but not included 
in other component drag 

MP Proprotor figure of merit, referenced to -ND- 

proprotor shaft thrust and power required 

NAC Equivalent-flat-plate area of the nacelles FT2 

at the wing tips, also called wing-tip- 
pods 

NORMPW Uninstalled maximum continuous power avail- HP 

able of all operating engines at the engine 
output shafts, corrected for off-optimum- 
rpm operation not multiplied by the engine 
installation and accessory loss factor 


OMGR Proprotor rotational tipspeed FT/SEC 

PROPCD Mean section profile-drag coefficient of -ND- 

the proprotor blades in airplane mode, 
based on F35 calculations 

PROPCL Mean section lift coefficient of the prop- -ND- 
rotor blades 

PROPNL, Propulsive efficiency of the proprotor ref- -ND- 

PROPN erenced to shaft thrust and power, level 

flight 

PROPNC Propulsive efficiency of the proprotor ref- -ND- 
erenced to shaft thrust and power, at 
stated rate of climb 
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SYMBOLS FOR PAGES 1 THROUGH 6 (CONTINUED) 


NAME 

DESCRIPTION 

UNITS 

PWRCL 

Climb-power-utilized of all operating 
engines, at the engine output shafts, 
divided by the engine accessory and 
installation loss factor 

HP 

PWREQD 

Power required of all operating engines 
at the engine output shafts divided by 
engine installation and accessory loss 
factor 

HP 

Q LIMITED 

Torque limited — i.e., speed is limited 
by torque limit of drive system 

-ND- 

R/C 

Rate of climb using either torque limited 
or intermediate power, whichever is less 

PT/MIN 

SPC 

Specific fuel consumption referenced to 
PWREQD and corrected for of f-optimim-rpm 
operation 

LB/HP-HR 

SL 

Sea level 

-ND- 

TC 

Proprotor thrust coefficient referenced to 
proprotor shaft thrust, and proprotor 
solidity using blade chord outboard of 
25-percent radius, 2 C^i/a 

-ND- 

TEMP 

Atmospheric temperature 

DEG 

THPAP 

Thrust horsepower available from both 
rotors, at intemediate rated power of 
all operating engines, and level flight 
propulsive efficiency 

HP 

THPAQ 

Thrust horsepower available from both 
rotors at the maximum proprotor shaft 
power permitted by the drive system 
torque limit, for the level flight 
propulsive efficiency 

HP 

THPR 

Thrust horsepower required from both 
rotors in steady- state level- flight, 
zero rate of climb 

HP 


UTLHP 


MaximuiP continuous power permitted of HP 

all operating engines by drive system 
torque limit, at the engine output 
shafts, divided by the engine installa- 
tion and accessory loss factor 
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SYMBOLS FOR PAGES 1 THROUGH (» (CONCLUDED) 


NAME DESCRIPTION UNITS 

VERT Equivalent-flat-plate area of the ver- PT2 

tical stabilizer 

V True airspeed KNOTS 

VGND Ground speed KNOTS 

VMC Maximum continuous true airspeed KNOTS 

VMCX Maximum continuous true airspeed KNOTS 

at sea level standard day 

WING Equivalent- flat-plate area of the wing FT2 

at zero lift of the wing alone 
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SYMBOLS FOR PAGE 7 


NAME DESCRIPTION UNITS 

ACL Rate of climb in airplane mode with all FT/MIN 

engines operating, at either torque- 
limit or intermediate power whichever 
is less. 

Rate of climb is given in the table for 
each of four gross weights, and for alti- 
tudes delineated by the major headings 
numbered 1 through 5 above the PPl columns. 

The specific altitudes corresponding to 
these headings are in this order - 0, 5000, 

10000, 15000, and 20000 feet. The table is 
further divided by two stibheadings numbered 
1 and 2, for each altitude. Under subhead- 
ing 1, climb is given at the true airspeed 
for minimum power (maximum rate of climb) 
which is taken as l*2xVgtall J^^sed on results 
of prior calculations. Under subheading 2, 
it is given at that airspeed times a factor 
(such as 1.5) which is a variable input to 
tile program. All climb data are standard 
day. 

ACR Fuel flow of all operating engines in LB/HR 

airplane-mode level-flight-cruise or loiter, 
including percent increase in fuel flow if 
applicable (not used in this study) . Fuel 
flow is given in the table for each of four 
gross weights and for nine flight conditions 
delineated by the headings 1 through 9 above 
the V2 and ACR columns. Although each condi- 
tion is for but one specific altitude and 
atmospheric temperature, the altitude may be 
different for various cases provided it falls 
within the limits given below. To find the 
specific altitude within these limits, it is 
presently necessary to cross reference the 
data on pages 2 through 7. If the values of 
ACR are zero, then fuel flow data for that 
flight condition were not needed for the mis- 
sion calculations and were not calculated. 

The condition descriptions given below are 
not the only ones pemitted by program logic, 
but they have been consistently used for this 
study, to date. 

Condition Description 

1 Cruise at true airspeed for 99- 

percent maximiim-nautical-miles 
per pound-of-fuel at one specific 
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SYMBOLS FOR PAGE 7 (CONTINUED) 

NAME DESCRIPTION UNITS 


Conditi on Description 

altitude which must be within 
5000 to 9999 feet, standard day 

2 Cruise at true airspeed for 99- 
percent maximum-nautical-miles, 
per pound-of-fuel at one specific 
altitude which must be within 
10000 to 14499 feet, standard day 

3 Cruise at the true airspeed for 
99-percent maximum-nautical-miles 
per pound-of-fuel at one specific 
altitude which must be within 
15000 to 19999 feet, standard day 

4 Cruise at the true airspeed for 
99-percent maximum-nautical-miles 
per pound-of-fuel at one specific 
altitude which must be within 
20000 to 24999 feet, standard day 

5 Cruise at either 90 -percent maxi- 
mum continuous power or at torque- 
limit power whichever is less, at 
one specific altitude which must 
be within 10000 to 14999 feet, 
standard day 

6 Cruise at either 90-percent maxi- 
mxim continuous power or at torque- 
limit power whichever is less, at 
one specific altitude which must 
be within 15000 to 19999 feet, 
standard day 

7 Cruise at either 90— percent maxi- 
mum continuous power or at torque- 
limit power whichever is less, at 
one specific altitude which must 
be within 20000 to 24999 feet, 
standard day 

8 Cruise, loiter, or hold in airplane 

mode at the true airspeed for mini- 
mum fuel flow but not less than 1.2 
X Vgtall^ specific altitude 

which must be within 5000 to 9999 
feet, standard day 

8 
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NAME 


FFl 

GWl 

HOV 


V2 

V3 

WPF 


SYMBOLS FOR PAGE 7 (CONTINUED) 

DESCRIPTION UNITS 

Condition Description 

9 Cruise, loiter, or hold in airplane 

mode at the true airspeed for mini- 
mum fuel flow but not less than 1.2 
X Vgtall oil® specific altitude 
which must be within 0 to 4999 feet, 
standard day 

Fuel flow in climb for ACL. See definition 
of ACL 

Gross weight of the aircraft 

Fuel flow in out-of-ground effect hover with 
all engines operating. Fuel flow is given 
for each of four gross weights and for 
three flight altitude and atmospheric tem- 
perature combinations as delineated by 
headings 1 through 3 beneath the HOV label. 

The three combinations are in this order: 
altitude = 0 and temperature = 90*^F; altitude 
= 0 and temperature =59; altitude = 3000 
feet and temperature = 91.5. If values of 
HOV are zero, then the calculation of fuel 
flow for that condition was not requested 
in the program input and should not be in- 
cluded in the mission analysis 

Cruise airspeeds for ACR, true airspeed. KNOTS 

(See definition of ACR) 

Climb airspeeds for ACL, true airspeed. KNOTS 

(See definition of ACL) 

Fuel flow with all engines operating, at a LB/HR 
predetermined percentage of maximum con- 
tinuous power, and at hover tipspeed and 
zero airspeed of the aircraft. Fuel flows 
are shown in the table for five combina- 
tions of altitude and temperature as given 
below. Although all are routinely calcu- 
lated, only the third value from the top 
of the column is used in this study. The 
five combinations and the related power 
are as follows 


LB/HR 

LBS 

LB/HR 
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SYMBOLS FOR PAGE 7 (CONCLUDED) 


NAME 

DESCRIPTION 


MAX. CONT. 

UNITS 


ALTITUDE/FT 

TEMPERATURE/°F 

POWER/% 



0 

90 

100 



3000 

91.5 

100 



0 

59 

50 



0 

95 

100 



3000 

91.5 

* 



* Intermediate rated power, but SPC at 
maximum continuous power 


D313-099-002 


10 



Use or disclosure ol data on Uiis page is 
subject to the restriction on the title page. 


SYMBOLS FOR PAGE 8 


NAME DESCRIPTION 


D Accumulated distance 


FR Accumulated fuel required 

H Altitude 


MODES ACL - Airplane Climb 

ACR - Airplane Cruise 
ALO - Airplane Loiter 



DSC - Descent {previous mode and speed) 

GND - Ground 

HOV - Hover 

TOP - STOL Takeoff 

WUP ~ Warmup 


T 

Accumulated time 

HRS 

V 

True airspeed 

KNOTS 

W 

Gross weight 

LBS 

WP 

Weight of payload plus crew 

LBS 


UNITS 
N. MI. 
LBS 
FT 
-ND” 




BELL 

HEUCOFTISR company 
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DIMENSIONS FOR 100 -PASSENGER FUSELAGE 


100 PAX 
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BHLL MEtlCOPT^R COMPANY 
DESIGN synthesis F>RQGRAM 


PAGE 1 
DATE 06/1E/75-- 


DESIGN POINT NUMBER 2 
OGW = 6A300 



COMPONENT ZERO-LIFT DRAG* AIRPLANE* FLAPS UP 

WING HOR VERT FUS NAC BOOMS EXT MISC TOTAL 


6*95 

2*20 ]» 

78 10*62 

-3.42 0 

*00 2.00 

0.00 27* 

07 

" 


DRAG WITH 

LIFT. AIHPLANF, FLAPS UP 



' 



ALPHA 

CL 

CO 

CLWP 

CLH 

CLPRP 

CDWP 

COF 

CDH 

-4*00000 

-0*18452 

0*03756 

-0.07022 

-0.11 160 

-0*00263 

0.01 188 ' 

0*01659 

0.00482- 

-P *00000 

0*02243 

0*03328 

0.10532 

-0*08 173 

-0*00116 

0*01210 

0*01313 

0*00373' 

0*00000 

0*22909 

0*03368 

O.20OB6 

-0*05177 

0*00000 

0.01458 

0*01 197 

0*00307 

?*OOOQO 

0*43595 

0*03936 

0.45640 

-0.02182 

0*00137 

0.01930 

0*01313 

0.0026T 

4*00000 

0*64355 

0*04973 • 

0*63 194 

0*00613 

0.00348 

0.02627 

0.01659 

0*00260 

6*00000 

0*85239 

0*06497 

0.60746 

0.03B0B 

0*00663 

0.03550 

0*02237 

0*00285 

8*00000 

1*06301 

0*08510 

0*98 302 

0*06604 

0*01 196 

0.04697 

0*03045 

0*00342 

10*00000 

1.27596 

0*1101 1 

1.15856 

0*09799 

0*01942 

0*06069 

0*04085 

0*00431 

1P*00000 

1*49179 

0*14000 

1 .33409 

0* 12794 

0*02976 

0*07666 

0*05355 

0*00552 

14*00000 

i.riEio 

0*17477 

1 .50963 

0*15789 

0.04358 

0*09488 

0*06857 

0*00706 


SPEED POWER OATA-ATRPLANE 


GW X 

64300 

alt®- 

. .. 0 

TEMPa 

- 59 

OMGR=- 

^ 600- 

— " — - — - — 

— „ „ 

- - - — 

V a 

336*7 

156.7 

176.7 

196.7 

216. T 

236*7 

256.7 

276*7 

296.7 

316*7 

ALPHA = 

6*781 

6*187 

4*405 

3. 132 

a. 193 

1*480 

0*927 

0*489 

0*136 

-0*151 
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BELL HELJCDPTEft COMPANY PAGE 2 

DESIGN SYNTHESIS PROGRAM DATE 06/I2/7S ’ 

DESrGN POINT NUMBER ? 


CL K 

1.146 

O»072 

0.6«6 

0*553 

0.456 

0*382 

0.325 

0.2B0 

0.243 

0.213 


CD 

0.0943 

0.0666 

0.0524 

0.0446 

0.0401 

0.0375 

0.0358 

0.034B 

0.0341 

0.0337 


r K 

84*6 

59.5 

46.6 

39*6 

35.6 

33.2 

31.8 

30.8 

30. P 

2 9.9 


PRnPCLtt 

0* 0906 

0.0805 

0.0771 

0.0780 

0*0516 

0.0871 

0.0939 

0.1016 

0. 1100 

0.1189 


pROFcn* 

0.0098 

0.0103 

0.0108 

0.01 12 

0*0116 

0.0119 

0*0121 

0.0124 

0.0128 

0.0132 


PROPN >= 

7H.3 

76.6 

75.8 

75.7 

76.1 

76.8 

77.6 

78.3 

78.7 

79.1 


PWREOOcs 

3033 

3281 

3729 

4 379 

5236 

6309 

7611 

9169 

11024 

13172 


UTLHP = 
NHRMPWss 

7162 

8450 

8525 

8606 

8 692 

8779 

8865 

8958 

9067 

9200 

9359 


L/0 = 

a. 9 

9.4 

9*3 

8.9 

8.2 

7.4 

6*7 

6*0 

6*3 

4*7 


SFC = 

0.5160 

0*5166 

0*4895 

0*4635 

0.4410 

0*4206 

0.4082 

0.3994 

0.3940 

0.3909 


FF = 

162S 

1695 

1826 

2030 

2309 

2654 

3107 

3661 

4343 

5149 



VMC=0 LIMITED 
VMCX - 2A6o7 

FF ^ EB67«0 . . .. 

SPEED POWER OATA-AIRPLANE 

GW = 8 0375 ALT= 5000 TEMP= 41 OMGR= 540 

V = 164.6 1B4.6 ?04.5 2P4.6 244.6 264*6 284*6 304*6 

ALPHA = S.7B1 6*559 4*941 3*730 2.801 2.073 1*492 I.D2J 

CL - 1.146 0.911 0.742 0.61S 0.519 0*443 0.383 0.335 

CD = 0.0043 0-0701 0.0563 0.0480 0.0429 0*0397 0.0375 0.0361 

F = 84.6 62.6 50.1 42.7 38.1 35*2 33*3 32.0 

PRHPCL^ 0.1481 0*1316 0.1P36 0*1211 0.1225 0.1265 0*1323 0*1395 
PPQPCD= 0.0109 0.0113 0.0117 0.0120 0.0122 0.0124 0.0127 0*0131 


PROPN o 85.4 

83.B 

82.5 

6 1 .B 

81.5 

81 *5 

81. S 

81*3 



PWREQD= 4186 

UTLHP s 6446 

44S2 

4926 

5604 

6484 

7581 

8917 

1QS34 



NORMPW= 7S45 

7624 

770 7 

7789 

7877 

7974 

8086 

8218 



L/O = 9.7 

tO-2 

10.2 

9.9 

9-3 

8.6 

7.9 

7.1 



SFC = 0.4473 

0.4395 

0.4285 

0-4 193 

0.4139 

0.40B4 

0.4060 

0*4056 - 

'* - - 


FF sr 1ST?' 

1957 

211 1 

2350 

2684 

3096 

3620 

4273 





SPEED POWER DA TA-AIRPLAnE 


GW 

s: 

64300 

alt= 

5000 

TEMP= 

41 

OM6R= 

540 





V 

= 

147.3 

167-3 

187.3 

207.3 

227.3 

247.3 

267*3 

287*3 

307-3 

327*3 


ALPHA 


8.781 

6*341 

4-624 

3.374 

2*436 

1.715 

1 • 149 

0.697 

0.330 

0.028 


CL 


1.146 

0*888 

0.709 

0.578 

0.481 

0.406 

0.348 

0.301 

0*263 

0*232 


CD 

= 

0.0943 

0.0681 

0.0540 

0.0460 

0.0412 

0.03B3 

0-0364 

0.0352 

0.0344 

0.0339 


F 


94.6 

60.7 

4 8.0 

4 0*8 

36.6 

34.0 

32.3 

31-.3 

30*6 

30.1 


PROPCL 

= 

0*1232 

0*1090 

0-1032 

0.1 026 

0.1065 

0.1108 

0. 1 178 

0.1258 

0.1347 

0.1443 


PROPCO 


0.0104 

0-0109 

0.0113 

0.0 1 17 

0.0120 

0.0X22 

0.0124 

0.0127 

0.0132 

0*0141 


PROPN 

= 

83-2 

81.6 

80.3 

79.8 

79*7 

80 -0 

ao-4 

flo-r 

80.7 

80.2 

.. - . 

PWREOD 


3074 

3302 

3715 

431S 

5101 

6081 

7270 

8696 

J0403 

12443 


UTLHP 


6446 











NORMPW 

= 

7481 

7555 

7635 

7717 

7800 

7889 

7967 

8102 

8237 

8386 


L/0 


9-5 

10.0 

9.9 

9-5 

8.8 

8.0 

7*3 

6.5 

5'.B 

5.2 


SFC 


0.4835 

0-4715 

0.4S60 

0.4401 

0.4241 

0.4150 

0.4091 

0.4055 

0.40S1 

0*4066 


FF 

= 

I486 

1557 

1694 

1899 

2163 

2524 

2974 

3526 

4214 

S059 


SPEED 

POWER OATA-AIRPLANE 




- - 

- - • - 




GW 

= 

48225 

ALT = 

5000 

TEMP= 

41 

OMGR= 

540 





V 

s 

127*5 

147.5 

167.5 

187.5 

20T-5 

227*5 

247.5 

267.5 

287-5 

307.5 

32T.S 

alpha 


8.78 1 

6-036 

4*196 

2-906 

1.968 

1 .266 

0.726 

0-303 

-0.036 

-0.310 

-0.536 

CL 


1.146 

0.856 

0.664 

0. 530 

0.433 

0-360 

0.304 

0*260 

0.225 

0-197 

0.174 


CD s 0.0943 0.0653 0.0510 0*0435 0*0392 0.0368 0*0353 0*0344 0.0338 0.0335 0*0332 
F ^ 84.6 58.2 45.4 3B.6 34*8 32.6 31.3 30.5 PTl.O 29*7 2 9*5 
FROPCL= 0.0964 0.0850 0.D8S6 0*0831 0.0377 0.0943 0.1023 0.1113 0.1209 0.1311 0.1415 


PRDPCDs 

0*0099 

0*0104 

0-0109 

0*01 13 

0*0117 

0.0120 

0.0122 

0.0124 

0.0127 

0.0132 

0.0141 

PROPN = 

79-5 

77. a 

76.9 

76.8 

77.2 

77.9 

78*7 

79.5 

80.1 

60*2 

79*9 

PWREODts 

2089 

2277 

2625 

3137 

3818 

4674 

5714 

6958 

8434 

10187 

12270 

UTLHP = 
NORMPWs: 

6446 

7415 

7482 

7536 

7636 

7718 

7802 

' 7890 

7989 

8104 

8239 

6389 

L/0 « 

9*0 

9.6 

9.4 

a.B 

8—0 

7*2 

6*4 

5.7 

5.0 

4.5 

4*0 


5FC K C-5622 0^5415 0.5106 0*4771 0.4512 0*4307 0*4166 0.4102 0*4054 0*4048 0.4060 

FF = 1233 1340 1497 1723 2013 2381 2854 . 3419 4124 4981 

SPEED POWER DATA-AIRPLANE 

GW - 32150 ALT= SOOO TEHP= 41 OMGR= 540 

V 104.1 124.1 144.1 164.1 184*1 204*1 224.1 244*1 264.1 284.1 304*1 324*1 

alpha = 8*781 5.560 3.563 2.244 1.329 0.668 0.176 -0.200 -0.494 -0.728 -0*917 --1 *073 

CL 1*146 0.806 0*398 0*461 0*366 0*298 0*247 0*208 0*178 0*134 0*134 0-118 

CD = 0*0943 0.0612 0.0470 0*0404 0*0370 0*0352 0*0342 0.0336 0*0333 0.0331 0*0330 0*0330 
F =s 84.6 54.5 41.8 35.8 32.8 31.2 30*3 29.8 29*5 29*4 29.3 29-2 

PRDPCL« 0*0674 0.0593 0.0587 0.06P4 0.0687 0.0766 0*0857 0.0955 0.1058 0.1164 0*1273 0*1384 

PROPCn= 0.0092 0.0097 0.D103 0.0108 0*0112 0*0116 0*0119 0*0122 0*0123 0*0126 0*0131 0*0139 

PROPN St 72 * 5 70.9 70.9 72.0 73.4 74-9 76-3 77*6 78.8 79*6 8 0.0 79.9 






BELU HHLICOPTEf^ COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER 2 
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DATE 06/1 2/7S" 


mREQDs 

1248 

1394 

1671 

2084 

2642 

3355 

4234 

5268 

6536 

8003 

9744 

1 1799 

UTLHP 

a 

6446 












NORMPWir 

7346 

7404 

7470 

7543 

7622 

7704 

7707 

7074 

7971 

0083 

8215 

8362 

t/D 

a 

8*2 

8*8 

8.5 

7.B 

6.9 

6*0 

5.2 

4*6 

4.0 

3*5 

3*1 

2.7 

SFC 

s 

0.7001 

0.6645 

0.6142 

0.5590 

0.5077 

0*4656 

0*4399 

0*4205 

0*41 19 

0*4058 

0*4048 

0*4052 

FF 

X 

873 

926 

1027 

1 165 

1341 

1563 

1863 

2224 

2692 

3250 

3944 

4781 

SPEED 

POWER DATA-AIRPLANE 










GW 

E 

8 0375 

ALT= 

2000 

TEMP= 

52 

OHGR= 

540 






V 

a 

157*4 

177*4 

197*4 

217.4 

237.4 

257.4 

277*4 

297*4 

317*4 




ALPHA 

X 

8*781 

6*473 

4.B15 

3-587 

2*653 

1 .927 

1*352 

0*088 

0*510 

— . . 

— 


CL 

s 

1*146 

0*90? 

0*728 

0*601 

0*504 

0-42B 

0*369 

0*321 

0*262 

‘ ‘ 



CD 


0*0943 

0*0693 

0.0554 

0-0472 

0.0422 

0*0391 

0*0371 

0*0357 

0*0348 




F 

=2 

84*6 

61*B 

49*3 

4 L.9 

37-5 

34.7 

32-9 

31*7 

30.9 





PROPCLs 0-137S 0*1220 0*1149 0.1133 0*1153 0.119B 


PROPCD^ 0p0107 0-0111 


PROPN 
PWREOOa 
trrLHP = 
NORMPWtz 
L/D 
SFC 
FF 


* 6 

4040 

6446 

7993 

9.6 


82*9 

4312 

BQ70 

lO.t 


0*0116 

fll.7 

4803 

8153 
10*1 


0.0119 0.0121 0.0123 


Sl.O 

550B 


SO.B 

6429 


80.9 

7S7S 


0#1261 0.1337 
0.0125 0.0129 


et.i 

8966 


81 .3 
10638 


0. 1422 
0.0136 
BO. 9 
12642 


as 0.4627 0.4545 0*4430 




1B69 


1960 


8236 8319 8411 6516 8643 8791 

9.7 9.1 8.4 7.6 6.9 6.2 

0.4286 0.4166 0.4134 0.4082 0.4075 0*4074 

2362 2691 3131 3660 4335 5151'- 


SPEED POWER DATA-AIRPUANE 


64300 ALT= 
140.8 160*8 

0.781 6*249 

1*146 0.87B 

0.0943 0*0672 
84.6 60*0 


80*4 

3209 


GV 

V =r 

ALPHA = 

CL = 

CD = 

F = 

PROPCL= 0*1142 0.1009 
P9aPCD= 0*0102 
PROPN = 82.2 

PVREQD= 2975 
UTLHP = 6445 

NaRMPW= 7933 8006 

L/D = 9.3 9.9 

SFC = 0.51 IT 0.4959 

FF i 1522 1591 


2000 
180*8 
4*493 
0*695 
0*0530 
47.2 
0.0959 
0107 O.OIII 
79.4 
- 3638 

8084 
9*B 
0.4737 
1723 


TEMP= 
20 0.6 
3.226 
0.563 
0*0452 
40*1 
0.0960 
Q.Ol 16 
78.9 
4261 


52 

■ 220*8 
2*289 
0*466 
0*0406 
36*0 
0.0995 
0.0119 
79.0 
5083 


OMGR= 
240*8 
1 -572 
0*392 
0.037S 
33*5 
0. 1053 
0.0121 
79.3 
6111 


540 

260*B 

1.014 

0*334 


280*8 

0.570 

0*288 


300*8 320.8- 

0.212 - 0.081 


0*0361 0*0349 
32*0 31*0 

0*1126 0*1209 
0*0123 0.0125 


79.9 

7357 


SO .3 
8847 


0*251 
0*0342 
30.4 
0* 1301 
0*0129 
80.6 
10620 


0*221 

0.0338 

29.9 

0*1398 

0.0136 

80.4 

12729 


8167 8250 8334 8427 8536 6667 6818 

9.3 8*6 7*a 7.0 6.3 5.6 S.O 

0.4533 0*4353 0*4205 0.4136 0.4080 0.4070 0.4071" 

1931 2213 2569 3043 3610 4323 5182 


SPEED POWER DATA-AIRPLANE 


GW 
V 

alpha 

CL 
CO 
F 


4B225 
121.9 
8*781 
1*146 
0.0943 
84.6 


ALTS 
41 .9 
935 
846 


2000 
161 *9 
4*058 
0*650 


0*0644 0*0601 


57*4 

PROPCLs 0*0892 0.0786 


44*5 
0*0759 


TEMPS 
18 1.9 
2 * 759 
0.515 
0*0427 
37.9 
0.0779 


PROPCDs 0-0097 0.0102 0.0107 0*0112 


52--- QMGRs- 
201*9 221.9 

1*129 
0.34G 
0*0364 
32*3 
0.0699 
O.Ol 19 


t *824 
0*418 
• 0387 
34*3 
0*0829 
0.0116 


' - 540-“ 
241*9 
0*599 
0*291 
0.0350 
31.1 
0*0982 
0.0121 


261 *9 
0*185 
0.246 
0*0342 0.0337 
30*3 29*9 

0.1074 0* 1172 
0.0123 0.0125 


261*9 301*9 

-0*143 -0*409 
0.214 0.187 


321. 9 
-0*627 
0* 164 

0334 0.0332’ 
29.6 29.4 

0.1275 0.1380 
0*0130 0*0137 


propn * 

76*2 

76.4 

75.7 

75*8 

76*4 

77.2 

78.2 

79.1 

79*8 

BO *2 

80.2- - 

— 

PWREQD= 

UTLHP 

2031 

6446 

2225 

2587 

3 120 

3B32 

4730 

5826 

7135 

8685 

10516 

12682 


NORMPW« 

7372 

7937 

8010 

3089 

8172 

B254 

8339 

34 33 

8543 

8675 

8827 


L/D « 

8.9 

9*4 

9.3 

8 .6 

7-a 

6.9 

6*1 

5*4 

4.B 

4*2 

3.8 — 

' 


SFC 

FF 


► 5964 
1211 


► 5727 
1274 


-5379 0*4992 
1392 1558 


0.4645 0.4418 0*4229 0*4140 0*4081 0.406B 0*4068 


1780 


2090 


2464 


2954 


3544 


4278 


5159 


SPEED POWER DATA-AIRPLANE 


GW 

= 

32150 

ALT = 

2000 

TEMP= 

52 

OMGR- 540 



V 

a 

99-5 

119.5 

139*5 

159.5 

179.5 

199*5 219-5 239*5 

259.5 279*5 

299.5 319.5 

alpha 

s: 

B.781 

5.447 

3«41B 

2.097 

1*191 

0.542 0.063 -0*302 

-0.5B6 -0*811 

-0.993 -1.141 

CL 

X 

t .146 

0.794 

0*503 

0* 446 

0.352 

0*285 0.236 0*198 

0.169 0.145 

0* 127 O.l tl 

CD 

s; 

0*09 43 

0.0603 

0*0462 

0*0398 

0.G366 

0.0349 0*0340 0.0335 

0 * 0332 0*0330 

0*0330 0.0329 

F 

= 

84*6 

53*7 

41.1 

35*3 

32.4 

30.9 30*1 29.7 

29.4 29.3 

29.2 29.2 

PROPCL" 

0.0622 

0-0547 

0.Q546 

0.0506 

0*0652 

0*0734 0*0826 0*0925 

0.1030 0.1137 

0*1247 0.1350 

PRDPCD* 

0*0090 

0*0096 

0-0102 

0.0107 

0*0111 

0.0115 0.0119 0*0121 

0*0123 0*0125 

0.0129 0*0136 

PPOPN 


70.6 

69*1 

69*4 

70*8 

72*5 

74*2 75*8 77*2 

704.5 79*4 

80*0 00.1 

PWREQDs 

1224 

1376 

1665 

2096 

26B0 

3430 4357 5474 

6796 0352 

10179 12332 

UTLHP 

= 

6446 








NORMOWi: 

7810 

7865 

7929 

800X 

8079 

- 8162 8245 8329 

8421 8529 

8650 8800-- 

L/D 


B.O 

8*6 

8*3 

7.5 

6*6 

5*7 5.0 4.3 

3*8 3*3 

2.9 2.6 

SFC 

a 

0*7410 

0.7016 

0*6444 

0.5840 

0*5287 

0*4807 0*4492 0.4273 

0.4154 0.4090 

0.4063 0*4065 

FF 

a 

907 

965 

1073 

1226 

1417 

1649 1957 2339 

2823 3415 

4136 5013 

SPEED 

POWER DATA-AIRPLANE 






GW 

X 

0 0375 

ALT* 

10000 

TEMP* 

23 

□MGRr 600 






1 


, HELlCDPreR COMPANY 
IGN SYNTHESIS PROGRAM 


V = 

AtPHA 
CL 3 

CD 

F a 

PROPCL = 
PRQPCDs 


177.9 
a.7ai 
1.146 
DpOQ 43 
fl4.6 
0. I4t4 
0.0110 


197*9 

6.700 

0.936 


317.9 
5* IS? 
0.764 


237-9 

3.97? 

0.641 


DESIGN POINT NUMBER 2 
257.9 S77.9 297.9 

3.053 2.324 1.735 

0.545 0.469 0-409 


PAGE 4 
DATE 06/1 ?/75 


0-0715 0-0579 0-0496 0.0442 0.0407 0.0384' 

63.8 51.6 44.1 39-3 36.1 34-0 

0.1267 0*1191 0.1 163 0.1169 0* 119B 0.1245 

0*0113 0.0117 0.0120 0.0124 O.012S 0.0132 


PBQPN K 

84.6 

83*1 

a?.o 

8 1-2 

80.7 

80.3 

80.2 

PWREOOs 

4564 

4823 

5274 

5919 

6765 

7829 

9096 

UTLHP =r 
NORMPWai 

7162 

7005 

7089 

7177 

7269 

7370 

7484 

7612 

L/D K 

9.6 

10.1 

10.2 

9.9 

9*4 

8 .8 

a.i 

SFC = 

0.4189 

0.4137 

0-4079 

0*4014 

0.3944 

0.3908 

0-3875 

FF ss 

1912 

1995 

2151 

2376 

266B 

3060 

3525 


317*9 

2.254 

0-3S9 

0*0367 

32.5 

0.1305 

0.0143 

79.3 

10711 


GW s 

V = 

ALPHA * 
CL = 

CO = 

r J5 

PROPCLs 

PROPCD= 


POWER DATA 
- 64300 

= 159*1 

e 8.701 I 
= 1.146 

s 0.0943 0 
84.6 


-airplane 

ALT^ 10000 
179.1 199.1 

6*493 4.84S 

0.904 0.732 

*0695 0.0SS6 
62-0 49-5 


TEMP- 23 QMGR= 

219.1 239.1 259.1 

3-621 2.668 1.962 

0-604 0.507 0.432 

0-0474 0.0424 0.0392 
42.1 37.5 34.6 


600 
279.1 
1 -365 
0.372 


299.1 

0.920 

0.324 


319.1 

0.539- 

0.2BS 


0.0372 0.0358 0-0349 


0.1175 0*1048 0.0992 0.0961 0*1001 0*1043 O.ltOO 0*1166 0-1245^ 
0-0105 0.0109 0.0113 0.0116 0.0120 0.0124 0.0128 0-0132 0.0144 


^ PROPN = 

62.3 

B0.7 

79.7 

79-1 

79*0 

79 .0 

79.0 

79.2 

73.5 

PWREQO= 

3357 

3580 

3974 

4 540 

S2S4 

6216 

7357 

8701 

10392 

UTLHP = 

716? 



. 






NORMPW== 

6930 

7010 

7095 

7182 

7275 

7377 

7491 

T620 

7761 

L/D = 

9*3 

9.9 

9-9 

9-5 

6.9 

8.2 

7.S 

6-S 

6.1 


= 0.46?1 0.4422 0.4282 0.4155 0.4060 0.3972 0.3913 0*3875 0*3854 


s 

1518 

1583 

170 2 

1886 

2145 

2469 

2879 

3372 

4005- 

— 

POW 

ER DATA 

-AIRPLANE 









48225 

alt= 

10000 

temps; 

23 

OMGR= 

600 





137*8 

157.8 

177*8 

197-8 

217. a 

237.8 

257*8 

277.8 

297.8 

317.S 

= 

R-78 1 

6-203 

4*429 

3.158 

2-218 

1 .505 

0*950 

0.511 

0.157 

-0*133 

= 

1.146 

0*874 

0-688 

0-556 

0.459 

0.385 

0.327 

0.2S2 

0*245 

0*215 


J.0668 0*0526 


0*0403 0.0376 0.03S9 0.0348 0.0341 0.0337 


F e 04.6 SO. 6 46.8 39-8 35*7 33.3 31*8 30.9 
PROPCUs 0.0918 0*0016 0*0781 0.0789 0.0824 0.0379 0*0947 0-10P4 
PROPCD= 0.0099 0*0104 0.0109 0.0113 0*0116 0.0119 0*0123 0*0127 


30*3 29-9 
0. 1107 0.I19G 
0.013S 0*0142 



PROPN = 

73.5 

76*8 

76*0 

75*9 

76.2 

76*8 

77.4 

77-9 

78-S 

78.0 


PWREOD* 
UTLHP « 

2288 

7162 

2473 

2807 

3289 

3927 

4730 

5710 

6890 

8265 

9967 

1 

NORMPWw 

6852 

692S 

7004 

7089 

7177 

7269 

7370 

7483 

7613 

7752 


L/0 = 


9.4 

9-4 

8-9 

8-2 

7.4 

6.7 

6.0 

5-3 

4.T 


SFC =■ 

0.51^2 

0-4948 

0*4724 

0.4505 

0*4278 

0*4115 

0*401 1 

0.3922 

0.3881 

0*3851 

£ 

FF s 117? 1224 1326 

SPEED POWER DATA-AIRPLANE 

1482 

1680 

1946 

2291 

2702 

3208 

3838 


GW = 

32150 

ALT 55 

10000 

TEMP= 

23 

OMGR=" 

600 

‘ — 

— 




V ™ 

t 12.5 

132-5 

16P-S 

172-3 

192*3 

212-5 

232.5 

252*5 

272 ii5 

292.5 

£ 

ALPHA = 

a .78 1 

5.748 

3-808 

2.496 

1.569 

0-890 

0-379 

-0-0x6 

-0.327 

-0.577 -1 


CL - 

1*146 

0*026 

0.624 

0-4R7 

0.391 

0.321 

0-268 

0*227 

0*195 

0 * 1 69 1 


CD 

F 

PROPCU 

PRDPCD 

PROPN 

PWREOD 

UTLHP i 

NORMPVf 

L/D 

SFC 


0.0943 0.0628 0.0485 0-0415 0.0378 

84*6 56.0 43*1 36*8 33-S 

0.0641 0.0567 0.0557 0-0585 0-0637 


0-0092 0-0097 0-0103 0-0107 0-0112 


0-0357 0.0345 
31-7 30.6 

0.0704 0*0781 


312.5 332.5 

-0*780 -0-94S 
0.148 0.131 

0*0339 0*0334 0-0332 0-0331 0.0330' 

30-0 29*7 29*5 29*3 29.3 

0*0866 0-0957 0.1050 0.1147 0*1245 

0*012? 0*0126 0*0130 0*0137 0.01S9 


71.1 

69*5 

69.5 

70.4 

71-9 

73*4 

74.9 

76 -1 

77.0 

77.6 

78»0 

76.5-- 

1374 

7162 

1519 

1785 

2176 

2697 

33S8 

4173 

5153 

6324 

7682 

9310 

11410 

6771 

6834 

6905 

6983 

7066 

7153 

7244 

7342 

7452 

7576 

7713 

7363 

R« 1 

8*6 

B-4 

7*8 

7-0 

6-2 

5-5 

4*8 

4-3 

3.B 

3.3 

2o9- 


s 0.6507 0*6184 0-5710 


} . 
} 

( ^ 

c 

FF 

=1 

894 

939 

1019 

1 133 

1286 

1500 

1755 


L 

SPEED 

GW 

POWER DATA 
» 80375 

-airplane 

ALT= ?CJOOO 

TEMPS 

-12 

OMGPs 

600 

1 ' 

V 

ALPHA 

z 

2 09.4 
8*781 

?29*4 

5*974 

249-4 

5*574 

269*4 

4.468 

289.4 

3.581 

309*4 

2*858 


\ ; 


CL 

c 

1.146 

0.955 

0*808 

0-692 

0.600 

0-S2S 



0*5208 0*4770 0.4465 0.4205 0.4057 0.3952 0-3894 0-3S5S 0.3859 
1133 1286 1500 1755 2090 2499 2992 3589 4403 


CO = 0-0943 
F s 84-6 
PROPCL* 0.1837 
PQDPCD= 0.01 19 
PROPN * 87.0 
PWREOD* 5224 


0-0742 0*0613 
66.3 54-G 

0.1656 0.1548 
0.0123 0.0128 


0.0529 0.0472 0*0432 
47*0 41.9 38-4 

0.1492 0.1473 0.1481 
0*0132 0.0142 0.0167* 
83.2 ai-7 78.9 
6468 7275 8425 




1 


" i : 


; i 


BELL HELICOPTER COMPANY 

DESIGN SYNTHESIS PROGRAM " 

DESIGN POINT NUMBER 

UTLHP m 716? 

NORMPWw 556? B652 5746 5851 5961 6076 

L/D = 9*9 10*3 10*4 10.3 9.8 9.1 ^ 

SFC ® 0.390G 0*3687 0«3867 0*3651 0*3644 0*3884 

FF a y?04l ?t?7 ??79 ?49I 2797 3H72 

SPEED POWER DATA-AIRPLANE 


PAGE 5 

date OGT-ia/TS 


GW 
V = 

ALPHA « 
CL = 


64300 

187*3 

0.761 

1*146 


ALT^tr 

P07.3 

6.791 

0*935 


20000 

227.3 

5*290 

0*778 


TEMPS 

247*3 

4*132 

0.657 




CD s 

0.0943 

0-0723 0*0590 0*0506 


k 

F =r 

84.6 

64*6 52*6 45*0 

' : 


PflOPCL= 

0* 1539 

0*138! 0-1295 0-1259 



PROPCDs 

0.01 13 

0.0116 0*0121 0*0126 



PPOPN = 

85-S 

84*0 62*7 8 1*7 

4 

1 

PWREQD= 

3807 

4011 4367 4876 



UTLHP s 

7162 




NQRMPWs 

5470 

5552 5642 ' 5738 



L/D s 

9-7 

10*2 10*3 10*0 


t 

SFC ^ 

0-4035 

0*3990 0.393B 0*3894 



FF s 

1536 

1600 1720 IB99 



SPEED POWER OATA-ATRPLANE 


t 

GW = 

4 8225 

ALT=^ 20000 TEMP- 



V = 

1 62.2 

182*2 202*2 222.2 

' { 


alpha s 

8.781 

6*531 4*900 3.6B3 

j ! 


CL = 

1*146 

0.908 0*737 0*611 

1- A 

T 

CO = 

0.0943 

0-0698 0-0560 0*0478 



F = 

04*5 

62*3 49*8 42*4 



PROPCL- 

0*1214 

0*1084 0*1024 0*1010 

: ' 


P90PCO= 

0-0106 

0-0110 0*0114 0*0110 

: j 

1 

PROPN = 

8P*7 

S1.2 80*1 79-4 



PWREODs 

2555 

2719 3012 3434 

« -i 


UTLHP s 

7162 




NORMPtfs 

5375 

5450 5531 5618 


, 

L/0 = 

9,4 

9*9 9*9 9*6 

? 


SFC = 

0*4331 

0*4246 0-4143 0-4056 

] ^ 


FF 

1107 

11 S5 1248 1393 



SPEED POWER DATA-AIRPLANE 



GW i 

32150 

ALT= 20000 TEMPS 



V s= 

132-5 

152.5 172,5 192.5 

] 


ALPHA » 

6*701 

6*119 4.311 3*030 



CL = 

1 *146 

0.865 0*676 0*543 

u 


CD 5= 

0*0943 

0*0660 0*0518 0*0441 

1 — « 


F = 

84*6 

50.9 46.1 39.2 



RROPCL= 

0*0857 

0*0761 0.0732 0*0744 


» 

P«OPCO= 

0-D09B 

0-0103 0*0108 0*0112 

’ ■ y 

i 1 


PROPN = 

77-2 

75*5 74*8 74.9 

] 


PWREQD= 

1491 

1618 1048 2182 

I 


UTLHP = 

7162 




NORMPW= 

5276 

5341 5412 5490 



L/D = 

6*8 

9.3 9.2 8-7 



SFC = 

0.51SB 

0*4978 0.4735 0*4493 

[ 1 


FF = 

769 

805 875 9BO 


-12 

267*3 

3*222 

0.563 

0*0451 

40*1 

0.12S7 

0*0130 

81*0 

5527 

5840 

9*5 

0.3861 

2134 


-12 

242.2 

2-752 

0*514 

0*0427 

37.9 

0.102S 

0*0123 

76*9 

3995 

5713 

9*0 

0*3963 

1583 


-12 

212*5 

2*091 

0-445 

0.0397 

35*3 

0*0783 

0.0116 

75.3 

2626 

5575 

8.0 

0*4252 

liar 


OMGRs 
287*3 
2*493 
0.487 
0.0415 
36*8 
0* 1280 
0*0138 
80*1 
6377 

5949 

S.9 

0*3830 

2442 


600 
307*3 
£ *901 
0*426 
0.0390 
34*6 


32T.3 
1*414 
0*375 
0.0373 
33*0 


0.1322 0.13T7 
0.0160 0*0198* 


77*9 

7544 


74*4 

9120 


6064 ' 6136- 

B»0 7*1 

.3828 0*3920 
2887 35TS 


OMGRs 600 
262-2 282*2 
2*025 1-446 

0*439 0.379 

0*0395 0.0374 
35.0 33*1 

0*1068 0.1124 
0*0127 0*0133 
78-8 78*6 

4686 5543 

5814 5921 

8*3 7.5 

0*3890 0.3344 
1823 2131 


302*2 
0-977 
0*330 
0-0360 
31 *9 


322-2 
0 *S93- 
0*290 
0-0350 
31*0 


0.1192 0.1266"- 
0*0151 0*0182 


77.2 

6674 


74*5 

8153 


6034 6153 

6*7 5*8 

0*3811 0.3840 
2S43 3133- 


QMGR= 
232*5 
1 .383 
0.372 
0*037? 

33*0 

0*0840 

0*0120 

75.9 

3191 


600 

252*5 

0*835 

0*315 

0-0356 

31*6 

0.0910 

0*0125 

76.5 

3885 


272.5 

0*404 

0.271 


292*5 

0.058 

0*235 


0*0346 0*0340 
30*7 30*1 

0*0989 0*1074 
0*0129 0*0140 


5666 S764 

7*2 6*4 

0.408S 0*3968 
1304 1541 


77*2 

4702 

5868 

5*7 

-3879 

1824 


76.9 

5732 

5978 

5.0 

.3827 

2194 


312*5 

332.5^' 

“0*224 

“0.457 

0*206 

0-182 

0*0336 

0*0333 

29*8 

29oS - 

0*1164 

0.1257 

0.0162 

0.0205 

75 *3 

71*8 

7057 

S852- 

6094 

6217 

4.4 

3.7 

0*3802 

0*3880 - 

2683 

3435 


i : 
[ ■ 

r. 

climb DATA-AIRPLANE 

* DGW 








GW =64300*0000 

- alt= 

0- 0000 

TEHP=- 

59.0000 

OMGR = 

600*0000““^ ; 



V = 136.6768 

VGND= 

135.3022 

ALPHA== 

8*4456 

ALPHACt: 

8-1 330 


f 

PROPNL^ 0*7829 

CL= 

1 *1103 

CD= 

0-0903 

OCD= 

0-1621 

i : 


PROPNCi^ 0*8866 

PRDPCL= 

0*2422 

PROPCD= 

0.0106 

THPR= 

6004*6250 

! 1 

i ; 


THPAP = 7741-2266 

thpao=^ 

60 05.0117 

rNTMPA= 

9232*6270 

- PWRtX=- 

7161*9150 

Lj 


RC ^ 1958*1016 

SFC = 

0.4219 

ff= 

3021.4102 




1 

CLIMB DATA“AIRPLANE 

* DGW 








GW ^64300*0000 

ALT= 

0« 0000 

- * tempt: 

59.0000 

OMGR= 

600.0000 - ■ 

r * 


V = 136*6768 

vgnd= 

135-3022 

ALPHAS 

8*4456 

ALPHACs: 

8.1330 


< 

PROPNLss 0.7829 

CL- 

1 .1103 

CDi= 

0.0903 

DCD=^ 

0*1621 



PROPNC= 0-8866 

PRQPCL= 

0*2422 

PROPCD= 

0.0106 

THPR= 

6004*6250 



THPAP = 7741-P266 

THRAQis 

60 05*0117 

1NTMPA= 

9232*6270 

PWRCL- 

7161*9150 *' ' 



RC = 1958*1016 

SFC = 

0*4219 

FF= 

3021 .4102 



r : 

c 

CLIMB DATA-ATRPLANE 

« DGW 






I 


GW >364300*0000 - 

ALT= 

5000-0000 

TEWPs 

41.3710- 

-■ OMGR= 

600*00.00^ 



V = 147.2530 

VGND= 

146*0708 

ALPHA= 

Bo49QS 

alphac= 

7*2652 


e 

PROPNL= 0.8042 

CL= 

1*1150 

CD= 

0*0908 


0*1449 

; 1 
i ■ 

i. . 










! ii 

; 

i , , 



r 

^ BELL HELICOPTER COMPANY PAGE 6 

DESIGN SYNTHESIS PROGRAM - ' DATE 06/22/TS 

DESIGN POINT NUMBER S 

( PROPNCs 0.B9R3 PROPCL=r 0*3574 PRDPCO= 0*0111 THPR= 6042*7031 

THPAP s 7022*4102 THPAO= 6042*9531 1NTMPA= 5322.7363 PWRCL= 7161.9121 

PC a iaa&.79Bt SFC a 0.4107 FF'- 2941.1045 — - ^ 

CLIMB DATA-AIRPLANE* DGW 

GW =64300.0000 ALT= 5000.0000 TEMP= 41.1710 OMGR= 600.0000 

Y = 147.2S30 VGNDa 146.O70S ALPHA= 8.4905 ALPHAC= 7.2652 - - - 

PRQPNLa 0.8042 CL= 1.1150 CO= 0.090B DCD= 0.1449 

I PROPNC= 0.R922 PRDPCL= 0.2574 PROPCOa 0.0111 THPR= 6042.7031 

THPAP = 7022.4102 THPAQ= 6042.9531 INTMPA= 8322.7363 PWRCL= 7161.9121 

PC ‘ = 18B5.7981 SFC a 0.4107 FF= 2943.1045 * . . 

c climb data-airplane. dgw 

GW =64300.0000 ALT= 10000 . 0000 TEHP= 23.3420 QMGR= 600.0000 

V = 159*0768 VGND= 158.0823 ALPHA= - 8.5326 ALPHAC= 6.4100 — 

PROPNt= 0.8231 CL= 1.1195 CD= 0.0913 DCO= 0.1279 

PROPNC= 0.8968 PRnPCL= 0.2730 PROPCO= 0.0116 THPR= 6072. 132B 

THPAP = 6307.9670 THPAQ= 6074.6133 INTMPAa 7437.0273 PWRCL= 7161*9131 

RC = 1798.4756 SFC a 0.4006 FF= 2869.0908 


CLIMB DATA “AIRPLANE. DGW 

GW =64300^0000 ALT=1 00 00 * OOOO * TEMP= 23.3420 QMGR= 600.0000 

V •= 159*0768 VGNO= 158.0623 - ALPHA= R.5326 ALPHAC= 6*4100 . 

PRnPNLst 0*8231 CL= 1.1195 CD= 0.0913 DCO= 0.1279 

PROPNC= 0.B96B PROPCL= 0.2730 PROPCD= 0*0115 THPR^ 6072.1326 

THPAP = 6307.9570 THPAQ= 6074.6133 INTMPA= 7437*0273 PWRCL= 7161.9131 

PC » 1798.4756 SFC = 0.4006 FF= 2869.0903 - - -- 


! i - CLIMB DATA-AIRPLANE. DGW 

GW =54300.0000 ALT=1SOOO.OOOO TEMPr= 5.5130 OMGR= 600.0000 

V a 172.3502 VGND= 171.7718 ALPHA- 8.6108 ALPHAC= 4.69S4 

PRQPNLa 0.8400 CL= 1.1278 CD= 0.0922 DCD= 0.0938 

n * PRDPNC* 0.3974 PROPCL= 0.2648 PROPCD= 0.0X17 THPR= 5583.8984 

I ^ THPAP = 5585.6719 THPAO= 6078.3398 INTM9A= 6581.4209 PWRCL= 65B1.4170 

Lj PC = 142B.7346 SFC = 0.3949 FF= 2698.9600*“ 

CLIMB DATA-AIRPUANE. OGW 

GW =64300.0000 ALT=1SOOO.OOOO TEMP= 5.5130 OMGR= 600.0000 

V = 172.350? VGND= J7J.7718 ALPHAsa 8.6108 ALPHAC= 4.6954 

j; PROPNL= O.B40O CL= 1.1278 CO= 0.0922 OCD= 0.0938 

iJ PROPNCs 0.8974 PROPCL= 0.2648 PROPCO= 0.0117 THPR= 5583.8984 

THPAP a 5585*6719 THPAQ= 6078.3398 INTMPA= 6581.4209 PWRCL= 6581.4170 

RC = 1428.7346 SFC = 0.3949 FF= * 2598.9600 : ; 

i] * CLIMB DATA “AIRPLANE* DGW 

5 j GW =64300.0000 ALT=20000 . 0000 TEMP= -12.3160 DMGR= ,600.0000 

LI V - 187.3167 VGNO= 187.0867 - ALPHA= 8.6858 ALPHAC= 2.8397 

PRDPNLa 0.8547 CL= 1.1358 CD= 0*0931 DCD= 0.0568 

PROPNC= 0.3944 PRDPCL= 0.2445 PROPCD= 0.0117 THPR= 4891.2461 

THPAP = 4892. 6B36 THPAQ= 6058.0664 2NTMPA= 5784.1865 PWRCL= 5784.1846 

! RC = 939.7825 SFC = 0 . 3899 FF= 2255. 04S0 - 

1 J CLIMB DATA-AIRPLANE* OGW 

GW =64300.0000 ALT=20Q GO • 0000 TEMP= —12.3160 QMGR= 600*0000 

V = 187.3167 VGND= 1 87 . 0B67 - ALPHA= 8.6B58* ALPHAC= 2.839T 

, . PROPNLa 0.B547 CL= 1.1358 CO= 0.0931 DCO= 0.0568 

J ! PROPNC= 0.8944 PRDPCL= 0*2445 PRQPCD= 0.0117 THPR= 4891.2461 

/ ' THPAP = 4892.6836 THPAQ= 6058.0664 INTMPA= 5784*1865 PWRCL- 5784.1846 

Li RC = 939.7825 SFC = 0.3899 *FF- -2255.0410 

C 

U ' 





I 


BELL helicopter COMPANY* 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER 


PAGE r 
DATE 06/12/75 


1- 



FUEL 

FLOWS AND 

SPEEDS 






. ^ 

. - 

Girt 









. 




LBd 













60375 












— - - 


64300 













48225 













38150 









.... 


— 

- ■ - 


VHCL 

1 

RCH 

FFHCL 










80375 

0 

0 

0 










64300 

4622S 

0 

0 

0 

0 

o 

0 










32150 

0 

0 

0 











1 

VI 

HCR 

’ 2 

VI HCR 

' - 3 

VI 

HCR 

4' 

VI 

HCR 





B037S 

0 

0 

0 

0 

0 

0 

O 

0 





64300 

0 

0 

0 

0 

0 

0 

0 

0 





48^25 - 

o ^ 

0 

■ -o - - 

' 0 

-- 0 “• 

" 0 — 

O - ' 

- O' -- — 



' — 


32150 

0 

0 

0 

0 

0 

0 

O 

0 








1 






2 





V3 

• • 

ACL 

FFl 

V3 

— .-g.- 

ACL 

FFl 

V3 

2 *— 

ACL 

FFl 

V3 

ACL 

FFl 

80375 

152 

1176 

3010 

152 

1176 

3010 

164 

1087 

2932 

164 

10B7 

2932 

64300 

135 

1958 

3021 

135 

19SS 

3021 

146 

1836 

2941 

146 

1086 

2941 

48225 

U4 

3177 

3033 

1 14 

3177 

3033 

124 

3124 

2951 

124 

3124 

2951 

32150 

80 

5444 

3045 

SO 

5444 

3045 

89 

5417 

2963 

89 

5417 

2963 




3 






4 





V3 

1 

ACL 

PFl 

V3 

2' — 

ACL 

FFl 

V3 

1 

ACL 

FFl 

V3 

2" ■ 

ACL 

FFa 

80375 

178 

907 

2S59 

178 

987 

2859 

193 

686 

2623 

193 

666 

2623 

64300 

158 

1798 

2869 

158 

1798 

2B69 

172 

1429 

2599 

172 

1429 

2599 

48225 

134 

3054 

2880 

134 

3054 

2880 

147 

2560 

2575 

147 

2560 

257S 

32150 

99 . 

5372 

2893 

99 

5372 

2893 

113 

4626 

2552 

113 

4626 

2552 


A0375 

6A300 

A8225 

32150 


- - 3 — - 


i 

j ; 

V2 

ACR 

V2 

ACR 

V2 

ACR 

V2 

ACR 

V2 

ACR 

V2 

ACR 

\ \ V 80375 

0 

0 

238 

2372 

0 

0 

209 

1933 

253 

2587 

O 

O 

64300 

0 

0 

224 

1931 

O 

0 

247 

1889 

264 

2563 

0 

0 

48225- 

0 

0 

203 

1 524 

— "O - 

-- 0- 

222 

13B5 

273 ■ 

2591 

o 

“O 

32150 

0 

0 

192 

1277 

0 

0 

197 

1009 

err 

2614 

O 

0 


. ^ ^ 


V2 

ACR 

V2 

ACR 

V2 

ACR 

209 

2041 

165 

1872 

1ST 

1869 

257 

2008 

147 

1486 

141 

2522 

272 

1966 

128 

1174 

122 

1211 

282 

1996 

104 

873 

lOO 

90T 






I 


r 


I 


I 


1 

I 


BEt>L HELICOPTER COMPANY PAGE 8 

DESIGN SYNTHESIS PROGRAM - DATE 06^12/75 

DESIGN POINT NUMBER 2 



segment 

MODE 

WP 

H 

V 

D 

T 

W 

FR 


(21 SEGMENTS) 

(START) 

1B6G0 

0 

o 

0 

0.000 

64300 

0 


1 

WUP 

IR660 

0 

0 

0 

0.017 

64265 

35 

2 

TQF 

1B660 

0 

0 

0 

0.033 

64214 

86 


3 

ALO 

18660 

0 

141 

0 

0.050 

64189 

111 


4 

ACL 

1A6 60 

20000 

180 

33 

0.256 

63626 

674 

•K... 

5 

ACR 

18660 

20000 

248 

170 

0-807 

62596 

1704 

r 

6 

ACR 

18660 

20000 

24B 

171 

0.8 1 I 

62589 

171 1 


7 

DSC 

1R660 

10000 

246 

1B7 

0.R7B 

62551 

1749 


B 

ACR 

186 60 

lODOO 

222 

IBB 

C .682 

62543 

1757 ' - 


9 

DSC 

18660 

2000 

222 

200 

0.936 

62513 

1787 

10 

alo 

1R660 

2000 

139 

200 

0.961 

62476 

1824 


X 1 

DSC 

18660 

lOOO 

139 

200 

0^.977 

62464 

1836 


12 

DSC 

16660 

o 

139 

200 

0*998 

62446 

1054 — 


13 

GND 

1B660 

0 

0 

200 

1.0 15 

62412 

1888 

r 

14 

ACR 

1B660 

20000 

248 

227 

1.038 

62167 

2133 


15 

DSC 

18660 

5000 

248 

248 

1.122 

62121 

2179 


16 

ALO 

1B660 

5000 

145 

248 

1.455 

61643 

2657 - 

■■ 

17 

DSC 

18660 

2000 

14S 

250 

1.471 

6 1636 

2664 

r 

JR 

ALO 

18660 

2000 

138 

250 

1.496 

6X599 

2701 


19 

DSC 

186 60 

1000 

138 

250 

1*513 

61588 

2712 


20 

DSC 

18660 

0 

138 

250 

1.534 

61570 

2730 


21 

WUP 

18660 

0 

0 

250 

1.551 

51535 

2765 

r 

MISSION FUEL. 

INCLUDING RESERVES* 

ISt 

2765 





FUEL RESERVES AT MAX. ENDURANCE CONDITION 


END OF MISSION 

DESIGN GROSS WEIGHT 6A300 , FUEL REQUIRED = 276S » FUEL AVAILABLE - 2766 

enter 1 FOR WT. ESTo PARAMETERS. OR 2 TO REPEAT ACEBOl D MSJDOA: 

2.705PF + 00 P.A175E +01 2.5376E+03 3,27A0E'f00 2-920AE+01 A.33Q9E+00 2*6P91E+02 2.]0lAE>f02 

, 3.135AE+01 A.0334E + 01 A.A8S8E+02 5-2373E+01 3,e32GE+0l l.0662E“0l 2.0610E+02 2.476AE<*02 

2.764BE+03 8,8A90E+02 l.OOOOE+0 1 1.0 1A9E+00 1.0149E4rOO 2.0003E+02 lpl645E-0l 4*97B2E-S-00 

3.654eE + 00 l.905?E*<-0l 5.S560E+01 5.3061E+01 l.OOOOE + 00 A.OOOOE+00 4.2976E+03 Ao2720E+04 

B.3700E-I-02 A.3961E+03 5.7229E+00 I.350ae+04 A.A262e+00 1.77SlE +04 3.S046H-K03 2.S728E+02 

A.08ABE+00 2 . 0000 E + 04 1 -83a4E+03 7 p 2749E+00 4.9299E-01 7.a740E-OI l»4436E-t-00 0«0000E■^00 

O.OOOOE + OO 1.S660E-J-04 2.0000E*fOO 

SOLUTION IN RANGE. ENTER 0 TQ QUITS 1 TO PRINTS ANYTHING ELSE FOR COST AND PRINTS 


( 



BELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM- 


PAGE 

DATE 06/I2/‘TS 


DESIGN POINT NUMBER 


COST CHARACTERISTICS 
1974 dollars 

SASIC AIRCRAFT DATA 

DESIGN GROSS WEIGHT* LBS 
WEIGHT EMPTY* LBS 

ROTOR DIAMETER, FT — 

RATED POWER PER ENGINE (IRP SLS I , SHP 
DISC LOADING, PSF 
WING LOAOFNG, PSF 

POWER LOADING, LB /HP“ 

COST FACTORS 

DEPRECIATION PERIOD* YRS 

UTILTZATTON, BHR/YR 

engine thq* bhr 

DYNAMIC SYSTEMS TRO* RHR 

MAINTENANCE LABOR RATE, 4/MHR 

MAINTENANCE BURDEN, (RATIO OF DIRECT LABOR!’ 
INSURANCE RATE, X AIRCRAFT INITIAL COST 
flight crew cost t total >, S/'BHR 

FUEL COST RATE, S/LB 

PRODUCTION QUANTITY 

AIRCRAFT COMPONENT COSTS 

AIRFRAME, S(M> 3 S96 PER LB 

DYNAMIC SYSTEMS.SfM! - 

ENGINES, S(H) 

AVIONICS, sen! 

ROTE/UNIT, S(M1 

SPARES, S(M)’ -- 

TOTAL INITIAL ( EA • ) , S(H| 

DIRECT OPERATING COST BREAKDOWN 

OEPRECIATTON, S/BHR • * 

MAINTENANCE PARTS, S/BHR 
MAINTENANCE LABOR, S/BHR 
INSURANCE, S/0HR 

CREW, S/HHR ‘ 

FUEL, S/BHR 
OTHER, S/9HR 

summary - 

DIRECT OPERATING COST, S/BLOCK-HR 
DIRECT OPERATING COST, S/TDN-NHI 
DIRECT OPERATING COST* CENTS/ ASSM 


64300 

42720 

43*63 

2268 

16.15 

72*50 

7*09 


12 

2500- 

4500 

3000 

6*00 

1*50’ 

2*00 

138*31 

0*020 

300- 


2.601 

0*932- 

0*482 

0*250 

0*000 

0*634 ' 

4*899 


163*3t — 
6S.1S 
163*75 
34*12 
138*31 “ 
40*31 
0*00 


604 *96 
0*34 
2*67 


BELL helicopter COMPANY _ . PAGE 

DESIGN SYNTHESIS PROGRAM " ' ' ’ DATE 06/IA/7S 

DESIGN POINT NUMBER 2 


COST CHARACTERISTrCS 
1974 OCLLARS 


SASIC AIRCRAFT DATA 

DESIGN GROSS WH IGHT t LBS 643Q0 

WEIGHT EMPTY* LBS 42720 

ROTOR DIAMETER* FT ^ 43*63" 

RATED POWER PER ENGINE URP SLS>* SHP 2268 

DISC LOADING* PSF 16*1$ 

WING LOADING* PSF 72#50 

POWER LOADING* LB/HP * ' 7»09 


COST FACTORS 

DEPRECIATION PERIOD* YRS 12 

OriUlZATiUNf BHR/YR ' 3500* ' 

ENGINE T0O, BHH 4500 

DYNAMIC SYSTEMS T80 . BHR 3000 

MAINTENANCE LABOR RATE* S/MHR 6^00 

MAINTENANCE BURDEN, (RATIO OF DIRECT LABOR) I .SO " 

INSURANCE RATE. X AIRCRAFT INITIAL COST 2*00 

FLIGHT CREW COST (TOTAL)# S/BHR 138*31 

FUEL COST RATE* S/LB 0*0 20 

PRODUCTION QUANTITY " ‘ 300 ' *“ 

AIRCRAFT COMPONENT COSTS 

AIRFRAME* S(«) 3 S90 P5R LS' 2.601 

DYNAMIC SYSTEMS #S{M) 0*932 

ENGINES, S(M) ' 0,482 

AVIONICS* S( M> 0*250 

RDTE/UNIT* StM) 0*000 

SPARES* S( Ml - - - ^ 0*634 

TOTAL initial ( CA* ) * *(M» 4*899 


DIRECT OPERATING COST BREAKDOWN 
OEPREClATiON* S/0HR 
maintenance parts* S/BHR 
MAINTENANCE LABOR* S/BHR 

insurance* S/6HR 
CREW. $/BHR 
FUEL* S/BHR 
OTHER. S/BHR 


116*65 
65*15 
163*75 
24*37 
138* 31 
40*31 
0*00 


SUMMARY * — - ■ • • - 

DIRECT OPERATING COST. S/BLOCK-HR 548. S5 

DIRECT OPERATING COST. S/TON-NMl 0*31 

DIRECT OPERATING COST* CENTS/ASSM 2*42 



BFLL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER 2 


PAGE 

DATE 06/IA/7S 


COST CriARACTERtSTtCS 
ig?A DOLLARS 


BASIC AIRCRAFT DATA 

DESIGN GROSS WEIGHT. UBS 6^300 

WEIGHT empty, lbs 42720 

ROTOR DIAMETER, FT - - 43.63 " ^ 

RATED POWER PER ENGINE ( tRP SLS) . SHP 226S 

DISC LOADING, PSF 16,15 ’ 

WING LOADING, PSF 72. SO 

POWER LOADING, LB/HP " ' 7. 09 “ 

COST FACTORS 

depreciation period* YRS 12 

UTILIZATION, oHR/YR .... .. 2500 ■ ' 

ENGINE T0O, EHR 4500 

DYNAMIC SYSTEMS TBQ ♦ QHR 3000 

MAINTENANCE LABOR RATE, S/HHR 6.00 

maintenance burden. (RATIO OF DIRECT LABOR) I .SO 

INSURANCE RATE. % AIRCRAFT INITIAL COST 2.00 

FLIGHT CREW COST (TOTAL). 5/BHR 13S.31 

FUEL COST RATE. S/LB 0.020 

PRODUCTION QUANTITY ^ 300 ' 

AIRCRAFT COMPONENT COSTS 

ATRFRAf^E, S(M) 3 $110 PER U0 3.179 

DYNA^SIC SYSTEMS ,$(M) ^ ' ‘ ” 0.932 

FNGINES. $CM) • 0*432 

AVIONICS, SIM) . 0.2S0 

ROTE/UNIT, S(M) 0.000 

SP ARES, $( M) ; ■ ■ 0*680 ' 

TOTAL INITIAL { EA . ) . S(M> 5*S24 


DIRECT QPEPATIMG COST BREAKDOWN 

134.12 
70*49 
163.75 
38.75 
138.31 
40,31 
0.00 


SUMMARY - . 

DIRECT OPERATING COST, S/6LOCK-HR 
DIRECT OPERATING COST, S/TON-NMI 
direct OPERATING COST. CENTS/ASSM 


OEPRECIAT ION. S/0HR 
maintenance PARTS, S/BHR 
maintenance labor, 5/BHR 
INSURANCE, S/BHR 
CHEW, S/BHR ■ ‘ 

FUEL. S/BHR 
OTHER, S/BHR 


635.72 

0.36 

2.80 


BELL HELICOPTER COMPANY 
OESICN SYNTHESIS PROGRAM 


PAGE 9-D 
DATE 06/14/7^ 


( 

h 


DESIGN POINT NUMBER I ^ 


COST CHARACTERISTICS 
1974 DOLLARS 


BASIC AIRCRAFT DATA 

DESIGN GROSS WEIGHT* LBS 64300 

WFIGHT EMPTY 1 L8S 42720 

ROTOR DiAMETERt FT ■' * 43,63 

MATED POWER PER ENGINE tlRP SLSi, SHP 2263 

DISC LOAOlNGf PSF 16. IS 

WING loading* PSF . 72*S0 

POWER LOADING. LB/HP ' * ' 7*09 ^ 

COST FACTORS 

DEPRECIATION PERIOD, YRS 12 

UTILISATION, BMR/YR 3500 ‘ ” 

engine TPG. BHH 4500 

DYNAMIC SYSTEMS TOO* BHR 3000 

maintenance labor rate. S/MHR 6,00 

maintenance BURDEN, {RATIO OF DIRECT LABOR) ' 1,50 

insurance rate* » AIRCRAFT INITIAL COST 2,00 

FLIGHT CHFW COST (TOTAL), S/BHR 138*31 

FUEL COST RATE, S/L8 0.020 

PRODUCTION QUANTITY ' “ 300 ' ' ' 

AIRCRAFT COMPONENT COSTS 

AIRFRAME. f* ) 3 SllO PER LB 3*179 

DYNAMIC SYSTEMS, S(M) 0 ,932 “ 

ENGINES. S(M) 0.482 

AV IONICS. S( M) 0,250 

RDTE/UN IT. S( W) 0,000 

SPARES, S{M) ■ 0,680 

TOTAL INITIAL (EA,), StH) 5,624 

DIRECT OPERATING COST. BREAKDOWN 

DEPRECIATION* S/BHR - - . 131,51 ’ ^ 

MAINTENANCE PARTS* E/BHR 70.49 

MAINTENANCE LABCR, */BHR 163,75 

INSUR AN CE * S/BHR 27.68 

CREW, S/BHR ■ “ 138,31 

FUEL • S/BHR 40*31 

OTHER# S/BHR 0*00 

summary ^ - 

DIRECT OPERATING COST* S/BLOCK-HR 572.04 

DIRECT operating COST, S/TQN-NMI 0*32 

DIRECT UPERATING COST, CENTS/ASSM 2.52 


W BOOB aOAUi’‘ 


POOB 


BELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


PAGE 10 
DATE 06/Sa/7S 


f 






DESIGN POINT NUMBER S 


GROUP WEIGHT STATEMENT 

ROTOR GROUP 
WING GROUP 

tail group - 

HnRI^aNTAL 396 

VERTICAL S?95 

BODY GR CUP 

LANDING GEAR ..... .... 

NOSE 646 

( MAIN 204S 

AUXILIARY 39 

flight CONTROLS GROUP — - 

NONROTATING 2S9T 

ROTATING 481 

CONVERSION SYSTEM 452 

ENGINE SECTION -- 

PROPULSION GROUP 

I engine installation IT12 

EXHAUST SYSTEM 96 

lubrication system - 336 

FUEL SYSTEM 190 

I. ENGINE CONTROLS 244 

starting SYSTEM 134 

DRIVE SYSTEM — — - - 5123 

GEARBOXES 4396 

SHAP^TING 727 


instrument GROUP 

HYDRAULIC GROUP 

ELECTRICAL GROUP 
AVIONICS GROUP 

FURNISHINGS AND EQUIPMENT GROUP 

* environmental control group 

AUXILIARY POWER UNIT 
OTHER 

LOAD HANDLING GROUP 
WEIGHT EMPTY 

TO SEE ALL NAS AWT VAR I ABLES ENTER 11 ELSE Or 


4298 LBS 
5149 
691 


7871 

2730 


3530 


633 - 

7835 


293 

416 

495 

450 

5917 

2066 

338 

0 

0 

42720 LBS 


MISSION WEIGHT SUMMARY 


weight empty 

CREW 

PAYLOAD 
AUXILIARY TANK 
TRAPPED FLUIDS 
FUEL AVAILABLE 
MISSION GROSS WEIGHT 
DESIGN GROSS WEIGHT 


42720 LBS 

660 

18000 

O 

SS4 

2766 

64300 
64300 LBS 


BFLL HFLI COPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


PAGE 1 t 
DATE 06X1 


ENTER 

3 


DESIGN POINT NUMBER 2 


WING STRUCTURAL DATA 


BASIC OIMCNSIDNS 

SPAN BETWEEN ROTOR CENTERS* IN ‘ - 

BOX MAXIMUM THICKNESS* «MAC 
FRONT SPAR LOCATION, XMAC 
A^T SOAR LOCATION* XMAC 

* SPOILER length* IN ' ' “ 

FLAP LENGTH# IN 

TORSIONAL CHARACTERISTICS 

DESIGN PYLON PITCH INERTIA* SLUG-FT2 ' ‘ ■ ” ^ 

DESIGN SHEAR MODULUS* P$ X 
AREA OF BOX CROSS SECTION* FT2 
PERIMETER OF BOX SECTION* FT 

POLAR INERTIA OF BOX# IN4 

WING TORSIONAL SPRING RATE* FT-LB/RAO 

BEND I NG character I ST ICS 

DESIGN VERTICAL THRUST AT EACH TIP* LBS 

RESULTING JUMP TAKFOFF MOMENT. iN-LBS 
DESIGN NORMAL FORCE IN AIRPLANE* LSS 
RESULTING ROOT MOMENT IN AIPLANE* IN^BS 

DESIGN ROOT BENDING STRESS* PSl 

bending INERTIA OF BOX* IN4 

DETAIL DIMENSIONS 

SPAR* AND BOX PANEL SKIN THICKNESS* IN 

(INNER + OUTER SKINS) 

TOTAL BOX PANEL THICKNESS. IN 
(INCLUDES CORE THICKNESS) 

DENSITY OF BOX SKINS* LBS/CU IN 

FUEL CAPACITY PER JOO INCHES CELL SPAN* LBS 

WING weight BREAKDOWN 

PRIMARY STRUCTURE* LBS 

SECONDARY STRUCTURE* LBS 

FLAPERQNS* LBS 

FLAPS AND SPOILERS* LBS 

WING FOLD FEATURE* LBS — 

OUTER PANEL PRIMARY STRUCTURE* LBS 
OUTER PANEL SECONDARY STRUCTURE* -LBS 

WING DESIGN GOVERNED BY: 

FOR AIRCRAFT DATA REPORT* O TO SKSP^ 


T47.576 

23*000 

10.000 

55.000 

ao2-ooo 

802*000 


9951.629 

4500000*000 
7*813 
11.443 
7848 *32B ' “ 
7322610*000 


34787.938 

8095 048*000 
80375*000 
9334829.000 

50000.000 

2668 -973 


0.213 

1*345 

0*078 

2485.866 * 


3024.325 

312*783 

0*000 

1341*474 

0*000 - — 
‘269*786 
200*395 

- - abending 


BELL HELICOPTER COMPANY 
DESIGN synthesis PROGRAM 


PAGE ,l£ 
DATE 06X1 E/75 


DESIGN POINT NUMBER 2 


AIRCRAFT DATA 


AtRCRAPT CHARACTERISTICS- 
available PASSENGER SEATS 

MAXIMUM gross weight* LS - ' - 

DESIGN GROSS WEIGHT* L8 

WEIGHT EMPTY* LB 

LIMIT FLIGHT LOAD FACTOR# G 

OVERALL OlMENSrONS (ROTORS TURNING!— 

HELICOPTER MODE: 

length# ft 
WIOTH* FT 

HEIGHT# FT . - . ■ - 

DISTANCE BETWEEN ROTDR CENTERS* FT 

airplane mode: 

LENGTH# FT 

width# ft 

HEIGHT# FT 

DISTANCE BETWEEN ROTOR CENTERS# FT 

neutral center of gravity location- 

STOL MODE* MAST 60 DEGREES 

' STATION line, in 

buttock line# IN 

WATER LINE* IN 

AIRPLANE MOOer 

STATION LINE. IN 
BUTTOCK LINE# IN 
WATER LINE. IN 

MOMENT OF INERTIA 

HELICOPTER MODES 
PITCH# SLG-FT2 
ROLL# SLG-FT2 

YAW# 5LG-FT2 - 

CROSS<R"Y). SLG-FT2 
AIRPLANE MODES 
PITCH# SLG-FT2 

ROLL, SLG-FT2 - - * - 

YAW# SLG-FT2 
CROSStR-Y). SLG-FTS 
GROUND LOCATION- 

WATER LINE* IN - 


100*000 

64300*000 

64300.000 

42720.000 
2.S00 


98.750 
2O6.S90 

32.830 

62# 962 

98.750 

105*926 - 

32.830 

62.29S 

496.071^' 

0*000 

215.700 

495,006' 

0.000 

210.49' 


384536*313 

767058*813 

1123608*000 

9368*344 

357189.000 

733682.375 

1142531*000 
5667. S44 

37.484 


ROTOR CHARACTERISTICS- 
HUB TYPE 

BLADE TYPE- - — * - - 

DIRECTION OF rotation (INBOARD TIP MOTION!? 

HEL ICOPTER/A I RPLANE 
NUMBER OF BLADES 

DISC LOADING AT DST# LB/FT2 

BLADE LOADING COEFF* (CT/SIGMA) AT DST SL 90F 
ROTOR SPEED- 

HELICOPTER MODES 

TIP SPEED# FTXSEC 

RPM 

AIRPLANE MODE? 

TIP SPEED# FT /SEC 

SOLIDITY 

DISC AREA PER ROTOR# FT2 
rotor DIAMETER* FT 

blade chord* !N - - 

blade twtstceffective)# deg 
delta three* deg 

BLADE flapping INERTIA, SLG-FT2 

FLAPPING SPRING RATE* FT-LB/OEG 

LONG* And LAT* flapping RESTRAINT# FT-LB/OEG 

PRECONE ANGLE. DEG 

blade INPLANE EFFECTIVE MASS. LBS 

BLADE Inplane moment of inertia* slg-ft2 

01 ST PROM VIRTUAL HINGE TO BLADE CG# FT 
0I5T FROM VIRTUAL HINGE TO MAST CENTER# FT 
RAD* OF gyration ABOUT BLADE CG# FT 


GIMBAL 

stiff-inplane 


AFT/UP 

3*000 

16,150 

0.124 


700.000 

306*432 

600*000 
262. SS6 
0.118 
1494*932 
43.623 
32.471 
44*100 
-IS. 000 
149B.343 
* 1209*6X7 
1814*425 
2*500 
228.294 
476.540 
6.980 
6.946 
4.363 



DRIVE SYSTEM- 

ENGINE TO TILT ROTOR GEAR RATIO 


58.024 


BELL HELtCDPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


PAGE 13 * 
DATE 06/^12/75 


DESIGN POINT NUMBER Z 

K ENGINE TO INTERCONNECT GEAR RATIO 1*976 

INTERCONNECT TO ROTOR GEAR RATIO 29*370 

RATED TORQUE OF ROTOR SHAFT* FTHLO 115994*163 

RATED TORQUE OF INTERCONNECT SHAFT. FT-LB ?537*616 

1 RATED TORQUE OF ENGINE DRIVE SHAFT. FT-t.B 836*997 

DRIVE SYSTEM INERTIA AT ROTOR SHAFT. SLG-FT2 _ _ 10720*633 

POWER PLANT- 

NUMBER OF ENGINES 4*000 

INTERMeOIATE RATED POWERC TOTAL-SLS) . HP 9071*094 

POWER LOADING AT OGW * UB/HP “ 7*083 

EMERGENCY POWER RATING! PER ENGINE-SL. 90F1« HP 2329*457 

* ENGINE TORQUE AT EMERGENCY RATING. FT -LB 687*811 

MAH* CONT* POWER RATINGtPER ENGINE-SLS). HP 2070*473 


POD CHAR ACT ERISTTCS- 

CDNVERSION PIVOT LOCATIONS 
station LINE. IN 

eUTTOCK LINE. IN 

WATER LINE, IN 

distance between pivot AND HUS CENTER. IN 
POO LENGTH AHEAD OF PIVOT* IN 

POD LFNGTH AFT OF PIVOT* IN 

POD WIDTH. IN 

POO HEIGHT. IN 

POO WEIGHT {EACH!. LBS 

DISTANCE FROM PIVOT TO POD CG*“ IN 


472 < 
373. 
250i 
91i 
159 4 
130 
GO. 
684 
6753. 
25. 


.800 

,738 

>000 

367 

.426 

.000 

000 

675 

.984 

290 


WING- 
WING LOADING AT DGW. LQ/FT2 

WING AREA, FT2 

FLAP AREACTOTALI. FT2 
SPOILER AREA (TOTAL). FT2 
WING span, FT 

WING MEAN AERODYNAMIC CHORD t 

CHORD . ft 

STATION LINE(l/4 MAC)* IN 
BUTTOCK LINE! 1/4 MAC). IN 

WATER UlNEU/4 MAC)* IN ' 

LEADING EDGE STATION* IN 
TRAILING edge STATION. IN 
ASPECT RATIO 

TAPER RATIO * • 

SWEEP* OHG 
DIHEDRAL. DEG 
INCIDENCE, DEG 

airfoil thickness. X MAC - 

MAXIMUM THICKNESS LOCATION. % MAC 
FRONT SPAR STATION AT FUSELAGE. IN 
AFT SPAR STATION AT FUSELAGE. IN 


72*500 

886*896 ' 

245.467 
94.410 
94*175 

9.418 

495.006 

26S.471 

240 * 134 ^^ 

466*753 

579*763 

10.000 

1.370 

0*000 

2*000 

4*000 

23*000 

40*000 

47S.o:i-S 

540.^13 


i 


I 


t 


tail- 

horizontal: 

VOLUME COEFFICIENT 

ASPECT RATIO . 

HORIZONTAL TAIL ARM. FT 
area. FT2 
SPAN. FT 

MEAN AERODYNAMIC CHORD* FT 

1/4 MAC STATION LINE, IN 
IXA MAC RUTTOCK LINE. IN 
1/4 MAC WATER L INE , TN 

SWEEP(MAX THICKNESS). DEG 

ELEVATOR AREA. FT2 

vertical: 

NUMBER OF FINS 

VOLUME COEFFICIENT- * 

ASPFCT RATIO(EACH) 

VERTICAL TAIL ARM* FT 
AREACTQTAL). FT2 

SPAN! EACH). FT — - - 

MEAN AERODYNAMIC CHORD* FT 

1/-4 MAC STATION LINE* IN 

1/4 MAC BUTTOCK LINE. IN 

S/4 MAC HATER LINE. IN . . - . - 

SWEEPCUPPER PANEL. MAX THICKNESS). DEG 

RUDDER AREA* FT2 


1.639 
3.745 
50.708 
269*913 
31.833 
8.500 
1103. SOO 
95.500 
287.500 
0*00D' 
81-174 


2*000 
0.130 - 
2.440 : 
52*030 
210.136 
16.000 
6.563 
1119.360 
191 .ODQ 
329.330- 
13*768 
61*400 




■ 

nCLL HeuiCDPTER COMPANY 
DF5IGN SYNTHESIS PROGRAM 

DESIGN POINT 

FUSELAGE- 

MOST FORWARD STATION LINE* IN 

MOST AFT STATION LINE. IN 

TOP STRINGER WATER LINE* IN 
BOTTOM STRINGER WATER LINE* IN 
MAX WIDTH BUTTOCK LINE* IN 

length* ft 

width* ft 

HEIGHT* FT 


PAGE lA- 

- _ ... OKTE 06 /^ 12 / 73 *— - - 

NUMBER S 

30*000 

iiao.ooo ' — 

237*524 
67*484 
100*020 
95*633 - 

16.670 
14*170 



LANDING GEAR- " 

ULTIMATE LANDING LOAD FACTOR* G 5*250 

landing speed. knots 80*000 

WOSeCTURN CENTER GROUND LEVELi: 

STATION LINE* IN ’ ^ 80*000 

MAIN (EFFECTIVE CENTER GROUND LEVEL! £ 

STATION LINE. IN 568*533 

BUTTOCK LINE* IN 121*717 

TAIL BUMPER • - ■ - 

STATION LINE* IN 1140*00 

WATER LINE* IN 177,5^0» 


ANALYSIS COMPLETED FOR PT NO -2 

( 


ENTER OPTION TO READ NEW ARRAYS: 

ENTER 0 TO SKIP DESIGN DATA AND GO DIRECTLY TO TECHNOLOGY DATAS 
FUNDAM IS NEXT* ENTER 1 TO READ* 0 TO SKIPS 








BEUU HEUICOPTSR CDHPAMV 
DESIGN SYNTHESIS PROGRAM 

design point number 19 

DGW 6<iSSO 


PAGE 1 
DATE 06/ll>^75 


COMPONENT ZEROM-IFT DRAG. AIRPLANE* FLAPS UP 

W 1 NG HOR VERT FUS NAC BOOMS EKT M ISC TOTAL 

S*sa X«5A 1*4.4 10* 5S 3*89 0.00 2.00 0.00 2S.5T 


DRAG WITH LIFT* AIRPLANE* FLAPS UP 


alpha 

CL 

CD 

CLWP 

clh 

clprp 

CDWP 

CDF 

COH 

^4*00000 

“0*17517 

0*04111 

-0*07022 

-0*10208 

-0.00287 

0*01298 

0*01916 

0*00446 

-2*C0000 

0*02935 

0*0363S 

0*10532 

-0*07470 

-0*00127 

0*01321 

0*01513 

0.00351 

0*00000 

0*23354 

0.02683 

0*28086 

-0*04732 

0.00000 

0*01568 

0*01379 

0.0028S 

2*00000 

0*43794 

0.04253 

0*45640 

-0*01995 

0*00149 

0*02041 

0*01513 

0*00249 

4*00000 

0*64311 

0-OS3A7 

0*63194 

0.0074 3 

0*00374 

0.02738 

0*01916 

0*00242 

6*00000 

0*84961 

0*06963 

0*60740 

0.0 348 1 

0*00732 

0*03660 

0*02566 

0*00265 

8*00000 

1 *05800 

0*09102 

0*98302 

0*06219 

0*01279 

0*04808 

0*03527 

0.00317 

10*00000 

1*26886 

0*11764 

1.X58S5 

0*00957 

0*02074 

0*06160 

0*04736 

0*00399 

12*00000 

1 *46281 

0*14949 

1*33409 

0*11694 

0*03173 

0.07777 

0*06213 

0*00510 

14*00000 

1*70047 

0* 18657 

1.50963 

0*14432" 

0*04652 

0.09599 

0*07956 

0.00650 


SPEED POWER DATA-ASRPLANE 


Gtf 

u. 

64850 

ALT* 

0 

TEMpss 

S9 

QMGR= 

600 





V 

V. 

146*0 

168*0 

188.0 

2oa*o 

220*0 

246*0 

266*0 ■ 

288*0 

3oa*o~ 

'326*0 

348*0 

ALPHA 

B 

6*636 

6*302 

4*650 

3*367 

2*436 

1*708 

1*535 

0*676 

0*304 

-0*003 

-0*2SB 

CL 

X= 

1*145 

0*689 

0*710 

0*580 

0*463 

0*408 

Oo349 

0*303 

0*265 

0*233 

0-207 






OiaGINAS PAGE IS 
OF POOR QUAIOT 


CD *c 

r i» 
PRDPCL* 
PPDPCO* 
PPOPN Ji 

pwre:qdb 

UTUHP » 
NOPHPW>r 
U/D 

5FC a 
FF « 
VMC«»Q U 
VMO! a 
FF 


BELL HELICDPTEP COMPANY 

DESIGN SYNTHESIS PROGRAM — 

DESIGN PO 

O^IDIS 0*0733 0*05Q^ 0*0496 0*0445 0 

7B*4 56.3 44*5 37. V 34.0 

0*0963 0.0056 0.DCU4 0*0014 0.0B42 0 

0.0201 0.0106 0*0221 0*0114 0*0110 0 

79*4 TT.7 76.6 76.S 76*4 

3514 3776 4243 4914 5794 


79*4 
3514 
7162 
12 242 
8.4 


11346 

0.9 


1 1457 
6 *S 


11573 

8.4 


11686 

7*8 


s 0*5677 0.5481 0.5194 0*4574 0.4604 0 
« 1995 2070 2204 2395 2667 

LIMITED 
24S«0 

* 3023*4 . 


INT NUMBER 19 
•0414 0.0394 0.0362 
31.6 30*1 29.1 

*0857 0*0947 0*1016 
*0120 0*0123 0*0126 
76o8 77.4 77*8 

6S9I S222„ 9822 

11304 11938 12099 

7*2 6*5 6*8 

.4387 0.4193 0*4065 
3023 3446 3993 


PAGE 2 

DATE oe/n /75 

0.0374 0*0368 0*0365 
2S*S 2B*& 27.6 

0.1093 0*1174 0.1259 
0.0130 0.0136 0*0152 
76.1 78.3 77.1 

11714 13914 16721 

12296 12522 12772 

5.2 4.7 4«1 

0.3976 0.3907 0.3064 
4657’ S437 6461 


SPEED POWER DATA 
GW c= B1063 

V = 178.3 

alpha * 6.B36 I 

CL - 1*146 

CO n 0*1015 0 

F = 78*4 

PR0»CL5= 0*1559 O 
PROPCD= 0*0112 O 
PPOPN « as.8 


PPOPN « 
PWREODa 
UTLHP c 
NDRHPW^ 
L/0 =* 
SFC « 
FF c 


a 4897 
c 6446 
= 10060 
S' 9.1 
K 0.4573 0 
« 2239 


-AIRPLANE 
ALte 5000 
I98.3 218*3 

6.739 5*176 

0,926 0,764 

,0769 0.0623 
59. t 47*6 

•1308 0.1298 
.0116 0.01 19 
84.2 82.9 

6180 5673 

10160 10278 

9*5 9.6 

.4499 0.4394 
2330 2492 


TEMP= 

238.3 

3.983 

0*641 

0.0634 

40.8 

0.1262 

0*0122 

62.0 

6370 

10391 

9*3 

0.4273 

2722 


41 

258*3 

3.0S4 


OMGR= 

278*3 

2*316 


0**46 0*470 

O*0rf>76 0*0439 
36*4 33,5 

0*1264 0.1292 
0*0123 0*0126 
81*6 81.4 

7275 8406 


540 
298*3 
2 *720 
0*409 
0.0414 
31 .6 
0.1340 
0*0129 
82.1 
9798 


328.3 338*3 

1.233 0-829 

0*359 0*316 

0.0397 0*0386 
30*3 29.4 

0*1401 0.1473 
0.0137 0.0145 
80.5 79*8 

11497 13504 


10514 106S6 10823 1 1012 11221 

8*8 8*2 7*6 6*9 6.2 

0*4374 0.4110 0.4053 0*4017 0.4001 

3036 34SS 3971 4618 5402 


358.3 

0 . 491 ^ 

0*284 

0*0377 

28,8 

0.1553 

0*0157 

78,9 

15883 

11443 

5.6 

0*3992 

6341 


SPEED POWER DATA-AIRPLAnE 


'GW 

s 

648SO 

ALT= 

5000 

TEMP*= 

41 

□MGR=^ 

540 




V 

c 

159.4 

179.4 

199*4 

?19*4 

239 *4 

269*4 

279, A 299,4 

319*4 339.4 

359*4 


alpha 

at 

8.836 

6.530 

4*866 

3*629 

2 .68S 

1*949 

1*366 0-894 

0.5DS 0*139 

-0,079 


CL 

B 

1.146 

0.905 

0.732 

0*605 

0.506 

0*433 

0,373 0*325 

0*285 0*253 

OmSSS 


CO 

e 

o.iois 

0*0746 

0*0590 

0*0510 

0,04S7 

0.0423 

0*0402 0*0367 

0.037S 0*0371 

0.0367 


F 

e 

78.4 

57,4 

45*8 

39*0 

34*9 

32,3 

30*6 29,6 

28,3 20*3 

20,0 


PRQPCL 


0,1302 

0.1154 

0*1066 

0,1069 

0.1087 

0.1129 

0*1188 0*2259 

0,1339 0.1425 

■0*1516 


PROPCD=i 

0*0107 

0*0111 

0*Qt 16 

0*0119 

0,0121 

0.0123 

0,0125 0,0129 

0.0137 0*0145 

0*0157 


PPOPW 

s 

83.9 

62.1 

00,6 

eo.i 

79*8 

79,9 

80,1 ao-t 

79*7 79*3 

78*5 


PWREOD« 

3585 

3826 

4257 

4876 

5681 

66B4 

7906 9380 

11 157 13234 

15697 


UTLKP 

•S 

6446 










NORMPW 

lx 

9964 

30066 

10175 

10284 

10397 

10522 

10665 10033 

1 ; 024 fl 1233 

tiAoa 


L/D 


8.9 

9.3 

9.3 

9.0 

8,4 

7*7 

7,0 6,4 

5.7 S*l 

4*6 


SFC 

K 

0,5056 

0.4927 

0.4722 

0*4534 

0*4371 

0, 4220 

0,4121 0-4063 

0,4014 0*3997 

0,3906 


FF 


1813 

1681 

2010 

2211 

2484 

?821 

32S8 3811 

4479 . 5289 

6257 


SPEED 

POWER DATA-AlflPLANE 








GW 

:= 

48638 

ALT = 

5000 

TEHP= 

41 

OMoR- 

540 




V 


138.1 

158*1 

178,1 

198. 1 

218*1 

238.1 

?58*2 278*1 

290,1 318.1 

338,1 

358*1 

ALPHA 

= 

8,836 

6.237 

4,445 

3- 160 

2*209 

1 *487 

0*925 0,480 

0,121 -0,172 

-0-415 

-0,619 

CL 

c: 

1-246 

0*874 

0*689 

0.557 

0.459 

0,30 5 

0,328 0*203 

0*245 0*216 

0-191 

0,170 

CD 

s 

0.1015 

0,0719 

0.0566 

0*0462 

0*0434 

0*0406 

0,0388 0,0377 

0.0370 0*0366 

0*0363 

0.0361 

F 

X 

78.4 

55*2 

43,3 

36*9 

33 *2 

31 *0 

29*6 20*e 

20,2 27*9 

27-7 

27*6 

PRO^CL 

,s= 

0.1024 

0*0904 

0*0860 

0«0B6S 

0*0900 

0,0057 

0*1027 0.1108 

0.2196 0.1209 

0,1386 

0*2485 

PRDPCD 

la 

0*0102 

0.0106 

0,01 11 

0,0115 

0*0119 

0,0121 

0,0123 0,0125 

0,0129 0*0136 

0,0144 

0*0156 

PROPN 

s 

80*6 

78,7 

77*6 

77*2 

77.3 

77,8 

78.5 79*1 

79,4 79,3 

79,0 

78,3 

PWHEQD= 

2424 

2622 

2985 

3513 

4212 

5084 

6143 7411 

0923 10720 

12827 

15297 

UTLHP 


6446 










NORHPW 

1 = 

9863 

9957 

10059 

10167 

10277 

10309 

A05S3 10654 

10821 11010 

11219 

11446 

L/D 

& 

8.5 

9.0 

8-9 

6*4 

7*7 

7,0 

6,3 6*6 

5*0 4*4 

3,9 

3*5 

SFC 

X 

0,5923 

0,5716 

0.5404 

0*5051 

0*4715 

0.4473 

0*4285 0*4147 

0,4076 0*4017 

0,3997 

0-3983 

FF 

m 

1436 

1499 

1613 

1775 

1966 

2274 

2632 3073 

3637 4310 

5127 

6092 

SPEED 

POWER DATA-AIRPLANE 








GW 

tt 

3242S 

ALT= 

5000 

TEMPOS 

41 

OMGR=i 

540 




V 

a 

1 12.7 

132*7 

152,7 

172.7 

192,7 

212*7 

232,7 252*7 

272*7 292.7 

312-7 

332.7 

ALPHA 

» 

6.836 

5,778 

3.817 

2.490 

1 *552 

0*664 

0*346 -0*054 

-0,370 -0.623 

-0*829 

-0,999 

CL 

a 

1.146 

0*827 

0*624 

0,488 

0*392 

0*32? 

0*269 “ 0,22b 

0*196 0,170 

D- 249 

0,132 


PR0PCL= 0*0720 0 
PRC1PCD» 0*0094 O 
PROPN >= 74. 2 

PWREQD>^ 1434 


0.1015 0,0676^.0523 0*0447 
78*4 51 .8 40*0 34*2 

0*0720 0*0633 0.0618 0.0646 
0*0094 0.0100 0.0105 0.0110 
74. 2 72*3 71.9 72.5 

1434 1587 1875 2300 


0.0403 0.03P7 


0.0367 0.0363 0*0361 0.0360 0.0359 


31.1 29.5 2B.6 26.0 27.7 27*6 27*5 27.4 

0.0700 0.0771 0.0854 0.0944 0.1040 0.1139 0.1240 0.1344 

0.0114 O.OllB 0.0120 0.0122 0.0124 0.0127 0*0134 0.0142' 
73.5 74.7 76,0 77,2 78*2 78*9 79.1 TS.9 

2871 3599 4487 5551 6811 8299 1Q063 12130 


BEttOTAS page is 
' 0 p POOR QUAury 


BELL HELJCDPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER 19 


PAGE 3 
DATE 0B/I1/7S 


1099B 

3*1 


r 1 

NDRHPWk 

9758 

98 40 

9931 

10031 

10130 

S0247 

10359 

10478 

10614 

10774 

! : 

L/D 

u 

7-8 

0-3 

8*1 

7.5 

6*7 

5-9 

5*2 

4*5 

4.0 

3*5 

■ : c 

SFC 


0.7448 

0.7083 

0-6562 

0.6Q06 

0*5465 

0-4900 

0*4611 

0*4379 

0-4196 

0-4098 

FF 

H 

1060 

1124 

1230 

1361 

1569 

1795 

2069 

2431 

2858 

3401 


SPEED 

POWER DATA-AIRPLANE 



, _ 


- 



r 

GW 

3 

8X063 

ALT*= 

2000 

TEMP= 

52 

OMGRa^ 

540 




V 

IS 

170-4 

190-4 

210.4 

230*4 

250*4 

270*4 

290*4 

310*4 

330*4 

350*4 


ALPHA 

K 

a*S36 

6*656 

5*053 

3*841 

2*905 

2-167 

1*576 

1 *095 

0*690 

0*367 


CL 

I& 

1.146 

0*918 

0.752 

0*627 

0*531 

0-45S 

0*395 

0.345 

0-305 

0*271 

c 

CD 

C 

Oj^lOlS 

0.0761 

0*0613 

0*0524 

0*0468 

0*0432 

0.0409 

0*0393 

0*0382 

0*0375 

F 

S 

78-4 

58*4 

47.0 

40*1 

35*6 

33*0 

31 -2 

30-0 

29*2 

28.6 


msa 


PRGPCL 

PROPCD 

PRQPN 

PWREOD 

UTLHP 

NORMPW 

L/D 

SFC 


0-1450 0-1E89 0-I20S 
0-OnO O-Ol 14 0*01 1& 
8S-1 &3»4 82-1 

4720 5009 &S20 


8S-1 

4720 

6446 

10648 

9-0 


1075S 

9-5 


10866 

9-S 


= 0-4Z75 0-4672 0-4544 


0-1180 

O-Q120 

61-3 

6247 

10975 

9*2 

0#440S 


0*1169 0*1223 
0-0123 0*0124 


0*1275 0*1343 
0*0127 0*0132 
80*8 SO.S 
9806 1 1547 


0.1416 0*1499 
0*0141 0*0149 


79*9 

13643 


79*4 

16053 


11092 

8-7 


11224 

8.0 


11381 

7*4 


1 1568 
6.7 


11779 12010 


FF 


2254 

2340 

2508 

2754 

3071 

. 3485 

402S 

4674 

5489 

SPEED 

POWER DATA 

-airplane 







GW 

3 

64650 

ALT= 

2000 

TEMP= 

52 

OMGRa 

540 



V 

tz 

152.4 

172.4 

192-4 

212*4 

232.4 

252.4 

272.4 

292*4 

312*4 

ALPHA 

rr 

6*836 

6*441 

4 .736 

3*483 

2*5 36 

1.803 

1*225 

0.761 

0*304 

CL 

B 

1 *146 

0.895 

0*719 

0*590 

0*493 

0.418 

0.359 

0*311 

0*273 

CD 

St 

0*1015 0 

*0739 

0*0588 

0*0501 

0*0449 

0-0417 

0*0397 

0*0384 

0* 0375 

F 

zs 

78 *4 

56*7 

45-0 

38-3 

34*3 

31 *9 

30-3 

29*3 

28*6 


PRDDCL= 
PROPCD= 
PPDPN X* 
PWREOD» 
UTLHP =* 
NORMPtf^i 
L/D ^ 
SFC = 
FF - 


0*1209 0.1070 
0*0105 C-OllO 
83*0 ai*2 
3465 3712 

644 6 

10556 10659 

8*8 9*2 

0*5364 0-6204 
18S9 1932 


O* 1000 
3*0110 
79.2 
4603 


0*4269 0.4164 0*4104 0*4048 0*4023 0*4010 
3071 3485 4025 4674 5489 _ 6437 


332.4 

0-072 

0*241 

0-0369 

28*2 

0-1380 

0-0141 

79*4 

13515 


0*1024 

0*0120 

79.2 

5645 


0-1Q71 

0*0122 

79.3 

6695 


0-1134 0-1208 0*1292 
0*0124 0*0127 0-0133 
79-6 79*9 79*a 

7970 9501 11333 


352-4 
-0-1B8 
0-214 
0*0366 
27*9 
0.B473 
0-0150 
79 oO 
16010 


SPEED POW 
GW = 

V = 

alpha » 

CL 

CO a 0 
F = 

PROPCLa 0 
PROPCD= 0 
PROPN = 
PWREQD= 
UTLHP = 
NORMPW= 
L/0 

SFC a 0 
FF « 


ER data 
48638 
132-0 
8-036 
1-146 
*1015 0 
78.4 
.0948 0 
•0100 0 
79-4 
2353 
6446 
10464 
8*4 

*6287 0 
1479 


10659 10767 

9*2 9-2 

-5204 0*4969 
1932 2066 

-airplane 


10877 10987 

8*8 8-2 
0*4707 0.4498 
2261 2539 


11104 T 1238 1 1398 1 1588 1 IdOl 12035 

7*5 6*8 6*1 5*5 4*9 4*4 

0*4328 0*4185 0-4108 0*4048 0*4019 0*4006 

2897 3335 3903 4S87 5432 6413 


ALTs^ 2000 
152-0 172*0 

6-140 4-308 

0-B64 0*675 

♦0710 0*0556 
54-5 42-6 

*0836 0.0799 
*0105 0*0109 
77-6 76*5 

2557 2933 

10556 10637 

8-9 8*8 

•6054 0*5702 
1548 1672 


TEMP= 

292.0 

3*012 

0*542 


52 

212-0 

2.061 

0*444 


0,0474 0»0428 


o-oaio 0-0850 
O.OllC 0*0117 


OMGR= 

232*0 

1*345 

0.371 

0*0401 

30*6 

0-0910 

0.0120 

77*2 

5130 


540 

252*0 272-0 

0*792 0*356 

0*314 0*270 

0*0385 0*0375 
29*3 28*6 

0.0984 0*1057 
0*0122 0*0324 
77.9 78*7 

6243 7573 


292*0 312*0 

0*006 "0*278 
0*234 0.205 

0*0368 0*0365 
28*1 27*6 

0*1157 0*1252 
0.0127 0*0132 
79*2 79*4 

9152 11026 


332*0 352*0 

"0.513 -0*709 
0*181 0*161 
0*0362 0*0361 
27.6 27*5 

0*1350 0*1450 
0*0141 0*0149 


79*1 

13248 


78*8 

15775 


30764 10875 10984 

0.2 7*5 6*8 

0*5309 0*4920 0*4596 
1849 2073 23S8 


II 101 11235 11395 11584 11796 12030 

6*0 5*4 4*8 4*2 3*7 3-3 

0*43d& 0*4214 0.4U7 0-4053 0*4019 0*4004 

2738 3192 3768 4470 5324 6317 


SPEED POWER DATA-AIRPLANE 


GW a 

V c 

ALPHA *= 
CL - 

CD » 

F 

PROPCL= 


32425 
107.8 
8-836 
1*146 
0-1015 0 
78*4 

0-0665 0 


ALT= 

127,8 

5*663 

0*815 


2000 

147.8 

3.673 

0.609 


PROPCDa 0*0093 0 


•0666 0*0513 
51*1 39.2 

•0584 Q.05T5 


TEMP= 

167*8 

2*341 

0*473 

0*0440 

33.6 

0.0607 

0*0109 


52 
107.0 
1*409 
0*377 
0*0403 
30 *8 
0*0664 
0*0113 


OMGR= 

207*8 

0.732 

0*308 

0*0383 

29*2 

0.0730 

0*0117 


546"' 

227-8 

0*225 

0*257 

0*0372 

28*4 

0*0822 

0*0120 


247*8 

"0.164 

0-217 

0*0366 

27*9 

0.0914 

0*0122 


267*8 
.469 
0.186 
0-0362 
27.7 
Ofl lOlO 
0-0Z23 


287. B 307.8 
-0*713 -0.911 
0-161 0.X41 

0*0361 0*0360 
27.5 27*4 

0*2111 0*1213 
0*0126 0*0133 


PRGPN 


72*4 

70-6 

70*5 

71*4 

72-7 

74.1 

75*5 

76*8 

7T-9 

78*7 

79.1 

PWREOD 

1= 

1403 

1562 

1861 

2305 

2904 

3667 

4605 

5729 

7060 

8628 

10476 

UTLHP 

a. 

6446 











NORMPVj 

fa; 

10368 

10446 

10536 

10635 

10745 

10SS2 

10961 

11076 

11205 

IS 358 

J 1542 

L/D 

X. 

7*6 

8-1 

7*9 

7*2 

6 *4 

5-6 

4-9 

4.3 

3.8 

3.3 

2-9 


'T 

0»7913 

0*7502 

0*6909 

0*6286 

0*5705 

0-5183 

0*4749 

0.4467 

0-4268 

Q-4135 

0-4071 


A 

1110 

1172 

1286 

1449 

1656 

1901 

2187 

25S9 

3013 

3568 

4265 

sPEro 

POWER OATA-AIRPLANE 









GW 

s 

8 1063 

ALTs 

10000 

TEMP* 

23 

OMGR* 

600 





V 


192*6 

212*6 

232-6 

252«6 

272-6 

292-6 

312-6 

332-6 

352-6 




327*8 

-1*074 

0*124 

0*0359 

27*4 

0.1317 

0.0139 

79-0 

12656 







BELL KEtlCQPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


ALPHA » 
CL o 


Sfft 36 a«Q? 4 i 
t « 1A6 0.9A0 0,766 


4*??3 

0 « 6 b 6 


DESIGN POINT NUMBER !9 


PAGE 4 
DATE OB/Si/70 


3 « 30 a 

0 pS 7 ? 


0^406 


8.971 

0.435 


t .060 
0.342 


CD a 0.1015 0u0783 0.0641 0.O550 0.049J 0.045] 0.0A34 0.0405 0.0392 
P » T8«4 60.2 49.1 42.1 37.5 34.5 32.4 30.9 29.9 
PP0PCt« O.S490 0.I33B 0ol2S3 0.1215 0.1210 0.3230 0.1267 0.1317 0.1377 
PROPCO& 0.0113 0.0516 0.0120 0.0123 0.0126 0.0131 0.0130 0.0161 0*0199 



PROPN 

« as.i 

83.6 

aa.4 

81.5 

00.7 

80.2 

79.5 

77.2 

73.7 



PWREQO»fc 5334 

5609 

6082 

6754 

7642 

8726 

10093 

1 1955 

14433 



UTLHP 

- 7162 











NQRMPWa 9356 

9471 

9S9J 

9722 

9867 

10038 

10213 

1041 1 

10624 



L/D 

= 9.0 

9.4 

9.5 

9.3 

8.9 

B.3 

7.7 

6*9 

6.1 



SFC 

= 0.4275 

0.4210 

0.4137 

0.4062 

0.3993 

Q.391B 

0.3870 

0.3824 

O. 3806 



FF 

- 228 0 

2361 

2516 

2743 

3051 

3418 

3906 

4572 

5494 



SPEED 

POWER OATA-AI RPLANE 

- 


-- ■ 

- 


' ■ 

— 


GW 

a; 64850 

ALT = 

soooo 

T£WP= 

23 

OMGR= 

600 




c 

V 

=r 272.2 

192.2 

212.2 

232-2 

252.2 

272-2 

292.2 

312.2 

332.2 

352.2 


ALPHA 

a 8.836 

6-676 

5.082 

3*675 

2.940 

2.202 

1.610 

1 -127 

0-729 

0.396 


CL 

a 1*146 

0.920 

0-755 

0.620 

0.534 

0.459 

0.396 

0.349 

0.308 

0*274 


CD 

= 0.1015 

0*0763 

0.0616 

0.0B26 

0-0470 

0.0434 

0.0410 

0.0394 

0.030 3 

0.0375 

F 

» 78.4 

56 . 6 

47*2 

40.2 

35.9 

33.1 

31*3 

30.1 

29-2 

28.6 


PROPCL 

.a 0.1243 

0.1111 

0.1046 

0-1025 

0.1 035 

0.1067 

0.1X15 

0. 1 175 

0. 1243 

0.1317 


PROPCO 

1 = o.o)oa 

0.01 12 

0.01 15 

0.0119 

0.0122 

0.0127 

0-0130 

0.0138 

0.0159 

0.0195 


PROPN 

= 83.1 

SI. 4 

60.3 

79.5 

79.1 

70. B 

78.8 

78-4 

76.5 

73.2 

* 

PWREOOb 3912 

4147 

4557 

5145 

5914 

6605 

8045 

9477 

1 1372 

13878 


UTLHP 

= 7162 











NO^MPW= 9244 

9354 

9469 

9589 

9719 

9864 

10026 

10210 

10407 

10620 


L/D 

t= 8.8 

9.2 

9.3 

9.0 

8.S 

7.9 

7.2 

6*6 

5*8 

5.1 

T ’ 

SFC 

a 0.4658 

0.4565 

0.4436 

0.4276 

0.4140 

0*4034 

0.3948 

0.3879 

0*3828 

0.3795 


FF 

a 1822 

1B93 

2022 

2200 

24 48 

2778 

__3177 

3676 

. 4353 

, 5266 


SPEED 

POWER OATA-AI PPLANE 









GW 

a 46638 

ALTa 

2 0000 

temp= 

23 

CMCR- 

600 





V 

= 149.2 

1 69 «2 

189.2 

209.2 

229.2 

249.2 

269.2 

289.2 

309.2 

329.2 


ALPHA 

^ 8.636 

6.398 

4 .674 

3.413 

2.464 

5 .734 

1.159 

0.699 

0.325 

0.017 


«x 1.146 0.891 0.712 

» 0.1015 0.073S 0.0503 
® 78.4 56. 4 44.6 

PROPCLe 0.0976 OqOBOQ 0.0825 
PROPCOa 0.0102 0.0]07 0.0111 


0.683 0.485 

0.0497 0.0446 
38.0 34.1 


0,0B23 0.0860 0.0896 0.09S5 
0.0115 O.Dlia 0.0121 0.0125 


0.411 0.3S2 

0.0415 0.0395 
31.7 30.1 

0.0896 0.09S5 


0.305 0*267 

0.0382 0.0374 
29.2 28.5 

0.1024 0. 1100 
0*0129 0.0135 


329.2 349.2 369»2 

0.017 -0.239 “0.455 
0.235 0.209 0.107 

0.0369 0.0365 0.0363 


O.Zlal 0.1266 
0.0154 0.0186 


27.^7 

0 ol 3 *f -3 

0.0259 


' PROC>N a 79.6 

77.8 76.8 

76.4 

76.5 

76-a 

77.3 

77-5 

77-6 

76.2 

73.5 

67-5 

PWREOOtt 2652 

U7LMP 7162 

2847 3193 

3692 

4349 

5174 

6184 

7382 

6813 

10600 

13090 

16739 

.. WORMPWa 9126 

9227 9337 

9451 

9570 

9699 

9641 

10002’ 

10161 

10376 

10586 

10812 

L/0 *r e.4 

8*9 8*8 

e.s 

7.9 

7.2 

6.S 

5*a 

5.2 

4-6 

4*0 

3-3 

SFC * 0.5423 

0*S2S8 0.4972 

0*4702 

0.4475 

0*4256 

0*4096 

0-3990 

0*3896 

0-3840 

0-3795 

0.3835 

FF B J435 

1491 isae 

1736 

1946 

2202 

2533 

2945 

3433 

4202 

4967 

6419 

^ SPEED POWER OATA-A! RPLANE 










OVf a 32425 

ALTa ICOOO 

TEHPa 

23 

qm<;r=^ 

600 






V B 121.8 

541. S 161.8 

IBi .B 

201*8 

221 .S 

241 .8 

261 .8 

2S1.8 

301 .6 

321*8 

341-S 

alpha “ a. 836 

5.959 4.060 

2.746 

1 .799 

1*096 

0.560 

0.142 

“0.191 

-0.459 

“0.680 

“0-062 

CL = 1.146 

0.645 0-649 

0.514 

0.417 

0.346 

0*291 

0.248 

0.214 

0.107 

0.164 

0*145 

CO B 0.1015 

0.0693 0.0539 

0.0460 

0.0417 

0.0393 

0*0379 

0-Q371 

0.0366 

0.0363 

0*0361 

0.0360 

» F » 7B.4 

53.1 41.2 

35.1 

31 .9 

30.0 

28.9 

26-3 

27*9 

27.7 

27-5 

27*S 

PROPCLa 0.0685 

0.0606 0.0589 

0.D609 

0.06S2 

0-0712 

0.0782 

o.oa&o 

0*0944 

0*1031 

0.1 121 

0.1213 

PROPCDB 0.0094 

0.0100 0.0305 

0.0109 

0*01 13 

0.01 37 

0.0120 

0*0124 

0.0228 

0*0132 

0.0145 

0.0170 

PRQON a 72.9 

71.1 70.6 

71.1 

72-2 

73*4 

74.6 

75*6 

76.4 

77.1 

76-5 

74*5 

PWREODb LS77 

1729 2005 

2407 

2941 

3617 

4446 

5444 

6628 

8004 

9729 

11942 

UTLHP a 7 8 62 

' NORMPWb 9002 

9091 9189 

9296 

9409 

9526 

9650 

9706 

9940 

ZOl 13 

10302 

S05O7 

L/0 a 7.7 

a.2 8.0 

7.5 

6.8 

6* 1 

5*4 

4.8 

4*2 

3.6 

3.3 

2*8 

SFC B 0.6983 

0.6643 0.66 63 

0.5631 

0.5129 

0.4717 

0.4436 

0.419T 

0*4045 

0-3940 

0*3662 

0*3009 

FF = 1101 

1 146 1236 

1355 

1509 

1706 

1973 

2285 

2683 

3IS3 

3758 

454S 


SPEED POWER OA 


TA-AIRPLANE 

ALTa 20000 


246.8 

7.135 

0.96R 


266.6 

5.791 

0.B25 


GW a BS063 ALTa 20000 
V « 226.8 246.8 266.6 
alpha « 6.826 7.135 5.791 
CL B 1.146 0.96R 0.B25 
CD e 0.1015 OnOeil 0.0677 
r B 76.4 62.4 51*9 
PROPCLb 0.1925 0.1740 0.1624 
PRQPCDa O.OJ24 0.0529 0.0132 
PRO^N e 87*3 85.6 64.3 
PWREQOb 6137 6411 6342 
U7UMR « 7162 


OnOeil 0.0677 
62.4 51*9 


TEMPb 

2 B 6.8 

4.713 

0.717 

0.0566 

44.9 

0.1557 

0.0S41 

62.6 

7493 


"12 
306.8 
2 .6 35 
0.626 


PMGRb 

326.6 

3.111 


346. a 
2.508 


0.552 0.490 


0.0524 0.04B0 0.0440 
40.0 36.6 34.2 

0.1527 0.1S24 0.1S4& 
0.0165 0.0204 0.0203 
79.7 75. 7 68.9" 

6483 9686 32112 


Oeiginm; page is 

POOR 


1 


BFLL HELICOPTER COMPANY 
DESIGN synthesis PROGRAM " 

DESIGN POJNT NUMBER 19 

NORMPWb 7466 7E93 7728 7872 8024 8J84 6332 

L/0 B 9,2 9,6 9,7 9,5 9,0 H 7,3 

SFC » 0»3920 0«389& Qo3872 093336 0«3B02 0»378P 0e3S63 
FF * 2406 2497 2649 2S7S 3226 3746 4703 

SPEED POWER OATA“AIRPLANE 

648S0 ALTa 2000O TEMp:a -12 OMGRi^ 600 

V 202o8 222*8 242*B 262o3 282*3 302.B 322*8 

ALPHA « 8*B36 6*960 5*516 4,382 3,476 2*743 2*140 

CL = 1,146 0,949 0*799 0*682 0,589 0*514 0*452 

CD e 0*3015 0*0792 0*0652 0*0S61 0*0501 0,0460 0*0431 G 

F 78*4 60*9 30*0 43.0 58*3 35,1 32*9 

PROPCL«= 0*1616 0,1456 0*1362 0*1315 0,1303 0*131S 0*1347 G 


PAGE 5 
DATE 00/11/75 


-12 
282*8 
3,476 
0,589 
0*0501 
3a *3 


OMGRii 600 
302 *B 322*8 342*6 

2*743 2*140 1*640 

0,514 0*452 0*40; 

0,0460 0*0431 0,0411 
35*1 32*9 31*4 

0*131S 0*1347 0*1392 


PROPCD= 

0.0116 

0*0120 

0*0126 

0,0129 

0,0135 

0,0154 

0*0186 

0,0253 



PROPN 

E 

65,9 

84*3 

82*8 

S1*B 

80,7 

78*5 

75,2 

69*3 



PWREOO= 

4457 

4676 

5058 

5579 

62 SO 

7274 

8623 

10677 



UTLHP 

a 

7162 










NORMPW= 

7326 

7442 

7560 

7701 

7643 

7993 

8152 

8318. 



L/0 

at 

9.1 

9*5 

9,6 

9,4 

9,0 

S,3 

7*5 

6.4 



SFC 

a. 

0.4083 

0*4042 

0*3986 

0,3920 

0*3866 

0,3816 

0.3775 

0.3791 



FF 

zr 

1820 

1891 

2016 

2187 

2427 

2777 

3255 

4048 



SPEED 

POWER DATA-AIRPLANE 








GW 

=3 

486 38 

ALT= 

20000 

TEMP= 

-12 

OMGP = 

600 




V 


17S*7 

195*7 

215*7 

235.7 

265*7 

275.7 

295,7 

31 s. T 

335*7 

355*7 

ALPHA 

s 

8,836 

6*71? 

6*1 36 

3,937 

3*005 

2,267 

1*673 

1.187 

0*766 

0,450 

CL 

e 

1*146 

0.924 

0,760 

0*637 

0*541 

0,465 

0.404 

0.355 

0*314 

0,279 

CD 

zz 

0*1015 

0,0766 

0,06?0 

0,0530 

0,0474 

0,0437 

0,0412 

0*0296 

0,0364 

0*0377 

F 

~ 

78.4 

58*9 

47,5 

40,6 

36,2 

33*4 

31.5 

30.2 

29.3 

28.7 


PROPCLc 0*1284 0,U4B 0*1079 
PROncOc 0*0109 0,0113 0,0117 


0,1056 0*1064 
0,0122 0*0126 


0*1094 

0,0130 


0*1340 0.1198 0,1265 
0.0143 0*0168 0,0216 


r . PROPN 

n 

83,4 

81.8 

80,6 

79*6 

79,0 

78*7 

77.4 

75* 1 

70, S 

PWREOO= 

?979 

3153 

3460 

3903 

4401 

5198 

6148 

7400 

9168 

UTLHP 

zx 

7162 









NGRMPW® 

7182 

7286 

7400 

7522 

76 S2 

7791 

7939 

6094 

825B 

, L/D 


8*8 

9.3 

9,3 

9.0 

e,5 

7-9 

7,? 

6.4 

5*5 

SFC 

K 

0.4471 

0,4379 

0*4255 

0,4134 

0*4034 

0*3938 

0*3855 

0,3796 

0.3755 

FF 

C 

1332 

13ul 

1472 

1614 

1808 

2047 

. 2370 

. 2809 

3443 

SPEED 

POWER DATA-AIRPLANE 





• 


GW 

n 

32425 

ALT= 

20000 

7E^fP= 

“12 

OMGRc 

600 



V 

V 

143,4 

163,4 

183,4 

203*4 

223*4 

243,4 

263,4 

283,4 

303*4 

ALPHA 

s: 

8*836 

6.337 

4*558 

3*284 

2*334 

J ,607 

I ,039 

OttS&6 

0*220 

r CL 

a 

1,146 

0,863 

0,70 1 

Q.570 

0,472 

0,398 

0*340 

0*293 

0*256 

CD 

5S 

0,10S5 

0*07?7 

0.0575 

0 ,0490 

0,04AO 

0.0410 

0.0391 

0*0380 

0 * 0372 


0*1338 

0*0317 

63o0 

11996 


F = 

PRQPCL= 


0*0912 0,OB10 0*0773 


37*4 

0*0776 


0*0606 OeOB55 


29*9 

0*0917 


29,0 

0,0988 


323,4 

'0,060 

0,225 


28,4 28,0 

0* 3066 0,1148 


343.4 363.4 

-0,330 -0,540 
0,200 0*178 

0,0364 0,0362 
27, a 27*6 

0*1234 0*1323 


PROPCD* 

0*0101 

0*0106 

0*01 10 

0,01 14 

0*0118 

0*0123 

0*0127 

0*0133 

0,0150 

0,0179 

0.0244 

0.0370 

PROPN = 

78*4 

76*6 

75 .7 

75*4 

75*5 

75*7 

76*2 

76.5 

75.3 

72.9 

67*5 

58,9 

PWREQDs: 

1725 

3859 

2097 

2443 

2903 

3488 

4SS9 

.. 5044 

61S8 

7601 

9751 

13175 

UTLHP = 
NDRMPW« 

7162 

7031 

7122 

7221 

7329 

7446 

7571 

7705 

7847 

7998 

8157 

8323 

8498 

L/D = 

6*3 

8.7 

6*7 

8,3 

7*7 

6*9 

6*3 

5,6 

4,9 

4,2 

3*5 

2.7 


“ 0*5472 0*5272 0,4991 


0*4704 

1149 


0,4456 0*4224 0*4062 0,3945 0,3845 0*3780 0.3750 0*3963 


CLIMB DATA-AIRPLANE, DGW 

GW *64850,0000 ALT= 0,0000 TEMP= 59,0000 QMGR= 600*0000 
V = 147,99 10 VGND= 147,0038 ALPKAi= 8*5743 ALPHAC= 6*6216 
PROPNL- 0*7945 CL== 1.1183 CD- 0-0981 OCD= 0,1321 
PRQPNC= 0*8837 PROPCL- 0,2182 PROPCD= 0*0106 THPR=> 5935*2070 
THPAP =10263*9961 THPAO= 5985,7227 1NTMPA= 1228 1 *3750 PWRCL= 7162,2080 
RC « 1723.1533 SFC = 0.4446 FF= 3184*3228 


CLXHO DATA-AIRPLANE* DGW 
GW =64850,0000 ALT= 

V = 147*9910 VGND= 
PRDPNL= 0*7945 CL= 
PROPNCk 0*6637 PROPCL= 
THPAP =10263*9961 THPAO= 
RC = 1726*1533 SFC = 

CLIMB DATA-AIRPLANE* DGW 
GW «64S50(i0000 

V = 159*4426 VGNO= 
PROPNLt 0*6136 CL= 
PROPNCar 0*6807 PROPCL* 


0.0000 

147*0038 

1*1163 

0*2182 

5985,7227 

0*4446 


5000,0000 
156*6192 
I ,1223 
0,2312 


TEMP 

ALPHA 

PROPCD 
INTMPA 
FF = 


TEMPS 
* ALPHAS 
CDs 
PROPCD= 


= 59.0000 

= S,S74 3 

; 0,0961 

: 0*0106 

=12281*3750 
3184,3226 


41*|7tO 

8*6227 

0*0966 

0*0112 


OMGR = 
ALPHAC= 
DCD= 
THPR= 
PWRCL= 


OMGRs 

ALpHACa 

DCOs 

THPfts 


600*0000 

6.6226 

0,1321 

5985*2070 

7162,2080 


600*0000 

5.6256 

0,1163 

&029.4766 



I 

I 

I 



BELL helicopter COMPANY PAGE 6 

DESIGN SYNTHESIS PROGRAM DATE OS/ll/TS 

DESIGN POINT NUMBER IQ 

^ THPAP = Q3IQ.Q156 THPAO= 6019*8086 IMTMPA=1 1087*5?34 Pt^RCLs 7162*2090 
PC = 163B*a6S& 5FC 0*4240 FF* 3036*6948 


CLIM8 OATA-AIRPLANE* OGW 
GW =64850.0000 ALT>= 5000*0000 

V = 159.4426 VGNO= 156*6192 

PP0PNL= 0.6136 CL= 1.1223 

PRQPNC= 0.6087 PROPCL- 0.2312 

THPAP = 9319.0156 THPAO= 6019.6066 

RC = 1636*8655 SFC = 0*4240 


TEMP= 41.1710 OMGR= 600.0000 

ALPHAS 0.6127 AUPHACa 5.6256 

CD~ 0.0966 DCD= 0*1163 

PROPCD= 0.0111 THPRs 6019.4766 

XNTMPA=1 1087*5234 PWRCL= 7162*2090 
FFs 3036.6940 _ 



1 

•; i 



CLIMB DATA“A1RPLANE* DGW 

GW =64650.0000 ALT=1 0000 .OOOO TEMPfr 23.3420 OMGR= 600.0000 

V = 172.2453 VGND= 171*5783 aLPHA= 8.6465 ALPHAC- 5.0440 . 

PROPNL= 0.8307 CL= 1*1261 CD= 0*0991 OCD= 0.1007 

PROPNC= 0.8931 PROPCL= 0.2445 PROPCD= 0.0115 THPR= 6046*5273 

THPAP = 6361*2140 THPAO« 6Q49.4375 INTMPAs 9922.9063 PWRCL= 7162.2070 

RC a 1333*5933 SFC » 0.4107 FF= . 2941*7510. . . 

CLIMB DATA-AIRPLANE. OGW 

GW ^64850.0000 ALT= lOOOQ .0000 TEMP= 23.3420 OMGR= 600.0000 

V s 172.2453 VGNDs 171.5783 ALPHA= 8*6465 ALPHAC® 5.0440. 

PPOPNLa 0.8307 CL= 1.1261 CO® 0.0991 DCD= 0*1007 

PROPNC® 0.0931 PROPCLs 0.2445 PROPCD® 0.0115 THPR= 6046*5273 

THPAP * 6361.2146 THPAO® 6049.4375 INTMPA= 9922*9063 PWRCL® 7162.2070 

RC sc 1533*5933 SFC « 0.4107 FF® 2941. 751Q ^ 


CLIMB OATA-AIRPLANE. OGW 

GW =64650.0000 ALT= 15000 *0000 TEMP= 5.5130 
V = 166*6175 VGND= 186*0934 ALPHA® B.GB12 
PROPNL® 0*8456 CL® 1.1295 CD= 0.0995 
PROPNC® 0.8973 PROPCL= 0.2585 PROPCO® 0.0119 
TH9A9 = 7464.0469 THPAQs 6077.9609 INTKPA= 8795.5625 
RC = 1415.2854 SFC = 0*3966 FF=.„ 2054*8447 


0MGR= 600.0000 
ALPHAC= 4.2949 

OCD® 0.0658 

THPR® 6075*8555 


PWRCL= 7162*2095 


CLIMB DATA -airplane. DGW 
GW =64850.0000 ALT= 

V ® 166.6875 VGNO® 

PRO*NL== 0.8456 CL= 

PROPWC® 0.8973 PROPCL= 

THPAP = 7464*0469 THPAQ= 

RC « 14 15*2854 SFC = 


15000 *000C TEMPS 5*5130 

186.0934 ALPHA® 6.6BI2 

1*1295 CD= 0.0995 

0*2565 PROPCD® 0.0119 

6077.9609 1NTMPA= 6793*5625 

0*3966 FF= 2854.0447 


OMGR= 600.0000 
ALPHAC® 4.2949 

oco= o.oass 


THPR® 6075.6565 
PWRCL= 7162.2095 




CLIMB DATA-AIRPLANE. OGW 
GW =64850.0000 ALT=2000a. OOOO 

V ® 202.8229 VGNO= 202*4316 

PROPNL« 0.0566 CL= 1.1327 

PWDPNC= 0.9001 PROPCL= 0.2726 
THPAP * 6596.0742 THPAO® 6096*6242 
RC = 1275.2856 SFC = 0.3902 


TEMP® -S2.3360 OMGR= 600.GOOO 

alpha® 6*7117 ALPHAC® 3.5598 

CD® 0.0999 DCO= 0.0711 

PROPCD® 0.0124 THPR® 6095.3769 

INTMPA» 7740.7012 PWRCL® 7162*2065 

FFs _ 2794.7754 . 


CLIMB OATA-AIRPLANE * DGW 

GW ®64850»0000 ALT=2O000 *0000 TEMP® <-12.3160 QMGR= 600.0000 
V *= 202.8229 VGNO® 202.4316 ALPHA® 8.7117 ALPHAC® 3.5S9S 
PROPNL® 0.85B6 CL= 1.1327 C0= 0.0999 OCD= 0.0711 
PROPNC- Q*900l PROPCL® 0*2726 PROPCD® 0.0324 THPR=: 6095*3789 
THPAP ® 6596*0742 THPAO® 6096. B242 INTMPA® 7748.7012 PWRCL® 7162*2065 
RC = 1275,12856 SFC = 0*3902 FF® 2794.7754 : 



I 






GWl 

B1063 
6«>&5a . 
4a53fi 
3S4S5 


BELL HELICOPTER CQHPANV 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER 39 
FUEL FLOWS AND SPEEDS.. .. _ 


PAGE 7 
DATE 06X1 1/7S 


81063 

64850 

4663B 

32423 


VHCL 

0 

0 

0 

0 


RCH FFKCL 


0 

0 

0 

0 


0 

0 

O 

O 




a 


2 


3 


4 






r- 


VB 

HCR 

VI 

HCR 

VI 

HCR 

VI 

HCR 






63063 

0 

0 

0 

0 

0 

0 

0 

0 






64830 

0 

0 

0 

0 

0 

0 

0 

0 






48638 

0 

0 

0 

O 

0 

O 

0 

0 





r 

32425 

0 

0 

0 

O 

0 

O 

0 

0 






— - 


1 

1 


2 


— 


.2 

2 

- * - 


r 


V3 

ACL 

FFl 

V3 

ACL 

FFl 

V3 

ACL 

FFl V3 

ACL 

FFS 



81063 

16S 

920 

3170 

165 

920 

3170 

178 

814 

3022 178 

814 

3022 



6485 0 

147 

1728 

3184 

147 

1729 

3184 

159 

1639 

3037 159 

163V» 

3037 



48636 

125 

2979 

3199 

125 

2979 

3199 

135 

2912 

3054 135 

2912 

3054 


• 

32425 

91 

5308 

3214 

91 

5308 

3214 

too 

5269 

3071 100 

5269 

30TI 






3 






1 ,4 







1 



2 



1 


2 



r 


V3 

ACL 

FFl 

V3 

ACL 

FFl 

V3 

ACL 

FFl V3 

ACL 

FFl 



61063 

192 

693 

2929 

192 

693 

2929 

209 

554 

2843 209 

554 

2843 



64B50 

172 

1534 

2942 

172 

1534 

2942 

166 

1415 

2855 186 

14 15 

2BS5 



4863B 

347 

2828 

2956 

147 

282B 

2956 

159 

2727 

2B66 159 

2727 

286S 


1 

32425 

130 

5212 

2972 

.. ...5 

no 

5212 

2972 

122 

5133 

2883 122 

5133 

2883 

r 

r* 


V3 

1 

ACL 

FFl 

V3 

ACL 

FFl 






. 


61063 

227 

387 

2786 

227 

387 

2786 








64650 

E02 

1275 

2705 

202 

1275 

2795 








46636 

174 

2610 

2807 

174 

2610 

2007 








32425 

135 

5037 

2624 

135 

S037 

2824 









1 


2 


■ 3 





“6 



T 


V2 

ACR 

V2 

ACR 

V2 

ACR 

V? 

ACR 

V2 ACR 

V2 

ACR 

;! 


81063 

0 

0 

258 

2810 

0 

O 

272 

2724 

25B 2013 

0 

0 



646S0 

0 

0 

242 

2315 

0 

0 

273 

2283 

277 2870 

0 

_ 0 



48636 

0 

0 

224 

1878 

o 

0 

241 

1655 

284 2834 

0 

0 


\ 

32426 0 

7 

0 

a 

212 

1592 

9 

0 

O 

2tB 

1245 

287 2790 

0 

0 



V2 

ACR 

V2 

ACR 

V2 

ACR 







t- 

r. 

272 

2697 

178 2239 

170 2254 









298 

2679 

159 181^ 

152 

1859^ . 







ti 


31J 

2685 

136 1436 

132 

1479 









313 

2598 

113 1068 

108 

nil 











•a.: 



c 

c 

c 

c 

c 

c 


SELL HELICOPTER COMPANY 





PA«e a 

DESIGN SYNTHESIS PROGRAM 





DATE 08/11 /re 



DESIGN POINT NUMBER 19 




SEGMENT 

MODE 

WP 

H 

V 

D 

T 

W 

FR 

(22 SEGMENTS) 

(START) 

2B660 

0 

0 

0 

OdOOO 

64650 

0 

1 

WUP 

18660 

O 

0 

0 

0*017 

64804 

46 

2 

TQF 

38660 

0 

0 

0 

0*033 

64736 

114 

3 

ALO 

2B660 

0 

IS? 

0 

0*060 

64705 

145 

4 

ACL 

IB660 

20000 

I9S 

37 

0*266 

64 069 

761 

5 

ACR 

1B660 

20000 

300 

167 

0*700 

62907 

1943 

6 

ACR 

18660 

20000 

272 

168 

0*704 

62899 

1951 

7 

DSC 

18660 

10000 

271 

186 

0.770 

62854 

1996 

S 

ACR 

18660 

lOOOD 

240 

1ST 

0.774 

62845 

2005 

9 

DSC 

18660 

2000 

240 

200 

0 *826 

62809 

2041 

10 

alq 

18660 

2000 

ISO 

200 

0*853 

62764 

2086 

11 

DSC 

16660 

1000 

150 

200 

0*869 

62747 

2103 

12 

DSC 

1S660 

0 

150 

200 

0*890 

62722 

2128 

13 

GND 

18660 

0 

Q 

200 

0.907 

62676 

2174 

24 

ACR 

16660 

20000 

270 

225 

0.913 

62436 

2414 

IS 

DSC 

16660 

5000 

270 

247 

0*996 

62381 

2469 


ALQ 

28660 

5000 

156 

247 

1 .329 

61799 

3051 

17 

DSC 

18660 

2000 

156 

250 

1.346 

6 1791 

3059 

18 

ALO 

16660 

2000 

149 

250 

1*371 

6 1746 

3104 

19 

DSC 

1P660 

1000 

149 

250 

1 *388 

61729 

3121 

20 

DSC 

18660 

0 

149 

250 

1 .409 

61705 

3145 

21 

WUP 

18660 

0 

0 

250 

1 *425 

6X659 

3191 


MISSION FUEL* INCLUDING RESERVES* ISS 3192 
FUEL RESERVES AT MAX* ENDURANCE CONDITION 


END OF MISSION 
DESIGN GROSS WEIGHT » 64860 

ENTER 1 FOR WT* EST* PARAMETERS 

2*70G9E+00 e*7346E+0I 6.7I95E+03 

&*S539E-V01 
7 * 6394 E +02 
1 o9066E‘^OI 
4*6623E+03 
2»0000E')‘O4 
loaSSOE-i-OA 


. FUEL AVAILABLE = 


3.21T7E+01 
3 .I 910 E 403 
3*681 4E 4-00 
e« 34 d 6 E-F 03 
4 * 0 B 48 E- 9 'OO 
OtOOOOE+OO 
TRY OGW= 64844 
ENTER 1* TO TRY ANOTHER DGWS 0 
ENTER 1 FOR PRINTOUT ANYWAY* 2 


4*1634E+02 

1*OOOCE‘«-Ol 

S* 2320 E-l- 0 a 

6*347S£+00 

2*S737E+03 

2*OOOOE'i'00 


fuel REOUTPEO = 3191 

OR 2 TO REPEAT ACEBOl & MSJO042 

3.2583E+00 2*9204E+01 4.32918^^00 

6.374RE+0 I 3*9333E+0I 9*lT23E-02 

9.0696E-01 9.0695E-01 2.0009E+0P 

5.3658E4-01 toOOOOE'f-OO 4»O000E+00 
1.4089E+04 4*80506+00 2.6778E+04 

7.2749E+0O |«30S4E+00 l*12S2E+<>0 


3297 


S.1224E4-02 
2.0S30E+02 
2 *1B45E--0X 
4.2976E+Q3 
3.7S47E+03 
2o0651E+00 


TO QUITS 

TO INCLUDE COST* 


ANYTHING ELSE TO QUIT! 


C 


C 


C 


c 


c 


C 


( 




'C 


r> 




1 .6580E+0. 
3.0035E+0 
4-97T6E+0. 
4*283Se+0> 
2.6636E+0: 
O.OOOOE+Oi 


PAGE 9 
date QQ/t$yrs 


BELL HELICOPTER COMPANY _ 

DESIGN synthesis PROGRAM 

DESIGN POINT NUMBER 19 


r', 

COST CHARACTERISTICS 
1974 DOLLARS. 


r 


I 


BASIC AIRCRAFT DATA 

DESIGN GROSS WEIGHT. LBS 

WEIGHT EMPTY. LBS . 

ROTOR DIAMETER. FT 

RATED POWER PER ENGINE { JRP SLSl* SHP 
DISC LOADING. PSF 

WING LOADING. PSF 

POWER LOADING, LB/HP 


64SS0 
4283S . _ 
43.63 

55.00 _ . 
S.40 


COST FACTORS 

, depreciation period, vrs^ 

UTILIZATION, BHR/VR 
ENGINE TBO, BHR 
DYNAMIC SYSTEMS TBO. BHR 

maintenance labor rate, s/hhr 

MAINTENANCE BURDEN, IRATlO OF DIRECT LABORl 
lN5URAt4Ce RATS, % AIRCRAFT INITIAL COST 
FLIGHT CREW COST f TOTAL! • S/BHR 

fuel COST RATe, S/LB 

PRODUCTION quantity 


12 

2S00 

4500 

3000 

6,00 

1,50 

2.00 

138,34 

0,100 

300 


aircraft component costs 
airframe, SlMl 

DYNAMIC SYSTEMS, SCMJ 
ENGINES, S(M! 

AVIONICS, S(M! 

RDTE/UNIT, SIM! _ 
SPARES, 

TOTAL INITIAL (EA.I, SfMl 


2.555 

0,960 

0.518 

0,250 

0.000 

0.664 

4,944 


DIRECT OPERATING COST BREAKDOWN 

DEPRECIATION, S/BHR 

maintenance farts, 5/BHR 

MAINTENANCE LABOR, 3/BKR 

INSURANCE, S/BHR 

CREW. S/8MR 
FUEL, &/8HR 
OTHER, a/BHR 


164,81 

69e52 

154,84 

34,32 

138o34 

2S9’.63 

0.00 


r 


SUMMARY 

DIRECT operating COST, 
DIRECT OPERATING COST, 
DIRECT OPERATING COST. 


S/BLOCK-HR 

&/TON-NMT 

CENTS/ASS^t 


821,46 

0,41 


3,24 








n 


t?: 


r 



BELU HEUlCOPTeR COMPANY PAGE 10 

DESIGN SYNTHESIS PROG(^AM " " DATE OB/ll/TS 

rs DESIGN POINT NUMBER 


C 


C 


r 


r' 




r' 




r 


c 


GROUP WEIGHT STATEMENT 

ROTOR CROUP 

WING GROUP 

TAIL GROUP 
HORIZONTAL 
VERTICAL 

BODY CROUP 

landing gear 

NOSE 

MAIN 

AUXILIARY 

FLIGHT controls CROUP 
NUNROTATING 
ROTATING 

CONVERSION SYSTEM.. _ 

ENGINE SECTION 
PROPULSION GROUP 

ENG 1 NE installation 

EXHAUST SYSTEM ^ 

• lubrication SYSTEM 
FUEL SYSTEM 
ENGINE CONTROLS 

STARTING SYSTEM 

DRIVE SYSTEM 

GEARBOXES , 4662 

shafting 955 

_ INSTRUMENT GROUP 

HYDRAULIC GROUP 

electrical group 

AVIONICS GROUP 

FURNISHINGS AND EQUIPMENT GROUP 

' environmental control group 

AUXILIARY POWER UNIT 
OTHER 

LOAD HANDLING GROUP_ _ 

WEIGHT EMPTY 

TO SEE ALL NASAWT VARIABLES ENTER ELSE OS 


326 

262 


649 

2061 

39 

2506 

481 

--.452 


1893 

99 

611 

199 

122 


169 
S6 


4290 LBS 
4805 
ssa 


7679 

2749 


3439 


'358 

0700 


293 

416 

495 

AS8 


58 73 
2066 
338 
0 
O 

42835 L8S 


C 


c 


c 


MISSION WEIGHT SUMMARY 

WEIGHT EMPTY__ 42835 LBS 

CREW 660 

PAYLOAD 18000 

AUXILIARY TANK O 

TRAPPED FLUIDS 158 

FUEL available 3197 

MISSION GROSS WEIGHT 64850 

DESIGN GROSS WEIGHT 64SS0 LBS 


C 


c 


c 


c 


<c 


€ 


OF K)OR QUAIJra 



> 

■o 


BELL H6LICGPTER COMPANY 
DESIGN SYNTHESIS PROGRAM ' 

DESIGN POINT NUKDER 


PAGE S 1 
DATE OB/'ia/YS 


WING STRUCTURAL DATA 

BASIC DIMENSIONS 

SPAN BETWEEN ROTOR CENTERS, iN " 

BOX MAXIMUM THICKNESS, XMAC 
FRONT SOAR LOCATION# %MAC 

AFT SPAR LOCATION# XMAC . ^ _ 

SPOILER length# IN -- - - 

FLAP LENGTH# IN 

TORSIONAL CHARACTER 1ST ICS 

DESIGN PYLON PITCH INERTIA# SLUG-FT2 
DESIGN SHEAR MODULUS# PSl 
AREA OF BOX CROSS SECTION# FT2 

PERIMETER DF BOX SECTION, FT. 

POLAR INERTIA OF BOX, IN4 

WING TORSIONAL SPRING R/TE# FT-L0/RAO 

BEMOING CHARACTERISTICS 

DESIGN VERTICAL THRUST AT EACH TIP, LBS 
RESULTING JUMP TAKEOFF MOMENT# IN-LBS 
DESIGN NORMAL FORCE IN AIRPLANE# LBS 
resulting root moment in AlPLANE, 1N-L9S , 

design root pending stress, PSi 
BENDING INERTIA OF BOX, INA 


TA7.5T6 

23#DOC> 

]0#GOO 

55*000 

720.000 

720.000 


9727#79T 

4500000,000 

6.721 

10#G33 

6994.655 

6526306*000 


35366.219 

6970136*000 

6I062.500 

7695256.000 

50000.000 

2378*735 


DETAIL DIMENSIONS 

SPAR AND POX PANEL SKIN THICKNESS^ iN " 0*236 

C INNER + OUTER SKTNSJ 

total box panel thickness, in 1.247 

(INCLUDES CORE THICKNESSl 

DENSITY OF BOX SKINS# LBS/CU IN ' ‘ ‘ 0-076 

FUEL CAPACITY PER 100 INCHES CELL SPAN, LBS 2138.433 


WING WEIGHT breakdown 

PRIMARY STRUCTURE# LBS 
SECONDARY STRUCTURE# LBS 
FLAPERONS# LBS 

FLAPS AND SPOILERS, LBS _ 

WING FOLD FEATURE# LBS 

OUTER PANFL PRIMARY STRUCTURE# LBS 

OUTER PANEL SECONDARY STRUCTURE# LBS 


3133.371 ■■ ; 

290.103 
0*000 
1X32.171 
0*000 
169.171 
140*514 


WING DESIGN GOVERNED BYS H0ENDING 

ENTER 1 FOR AIRCRAFT DATA REPORT# O TO SKIPS 

a 



I 

i 


I 

. . i. 


I 


i 






'I : 





cXi 


{ 

k 

0 


bell helicopter company 

DESIGN synthesis PROGRAM ' 

DESIGN POINT NUMBER 19 


PAGE 12 
DATE 06/11/73 


( 


M ' - 

( 


< 


{ 


( ■ 


C 


f 


( 


( 


t 




[ , 


i 


{ 


\ * 


AIRCRAFT DATA 


AIRCRAFT CHARACTERISTICS- 

AVAILAQLE PASSENGER SEATS 

MAXIMUM GROSS WEIGHT® LB 
DESIGN GROSS WEIGHT* LB 
WEIGHT FHOTV* LB 
LIMIT FLIGHT LOAD FACTOR* G 
OVERALL DIMENSIONS I ROTORS TURNINGJ- " 
HELICOPTER MOOES 
LENGTH® FT 

WIDTH* FT _ _ . 

HEIGHT® FT 

DISTANCE BETWEEN ROTOR CENTERS® FT 
AIRPLANE MODES 

LENGTH® FT _ — . 

WIDTH® FT 

HEIGHT® FT 

DISTANCE BETWEEN ROTOR CENTERS® FT 
neutral centcr of gravity LOCATIOM- 

STOL MOOEt MAST 60 DEGREES 
STATION LINE® IN 
BUTTOCK LINE® IN 

WATER LINE® IN 

AIRPLANE mode: 
station line® IN 
BUTTOCK LINE® IN 

water line® in 

MOMENT OF iNERTlA- 
HELICOPTER mode: 

PITCH® SLG-FTB 

POLL® SLG-FT2 _ _ 

YAW® SLG-FT2 
CROSSCR-Y)® SLG-FT2 
AIRPLANE MOOES 

PITCH® SLG-FT2,. 

ROLL® SLG-FTS 
YAW® SLGH=-T2 
CPOSS<R-Yl* SL«“FT2 

ground location- 

WATER LINE® IN 


100*000 

GABSObODO 

6AB50bOOO 

A2B35bOOO 

2.500 


96.750 
106.567 , 

30.600 

62.059 

98.750 
105.926 

30.680 

62.296 


494. A97 

0.000 

214. 700 _ 

493.396 

0.000 

209.500 


367625.606 

773619.125 

1133219.000 
9413.406 

360244.436 . 
739957.250 

1152304.000 
5695® 109 

38.426“ 


ROTOR CHARACTER 1ST ICS- 

HU3 TYPE 

BLADE TYPE " 

DIRECTION OF ROTATION I INBOARD TIP HOTZONJI 
HEL 1 COPTFR/A IRPLANE 

NUMBER OF BLADES _ 

DISC LOADING AT OST® LB/FT2 

BLADE LOADING COEFF® ICT/SIGMAI AT OST SL 90F 
ROTOR SPEED- 

HEL1C0«>TE« MOOES 
TIP SPEED® FT/seC 
»PM 

AIRPLANE MODES 

TIP SPEED® FT/SEC 

RPM 

SOLIDITY 

DISC AREA PER ROTOR® FT2 

ROTOR DIAMETER® FT 

blade chord* in 

BLADE ThIST( EFFECTIVE! ® OEG 

delta three® deg 

BLADE FLAPPING INERTIA® SLG-FT2 

FLAPPING SPRING RATE® FTHUB/0E6 

LONG* and LAT. flapping RESTRAINT® FT-LB/DEG 

PRECtlNF ANGLE® DEG 

BLADE INPLANE EFFECTIVE MASS. LQS 
BLADE INPLANE MOMENT OF INERTIA. SLG-FTS 
DIST FROM VIRTUAL HINGE TO BLADE CG. FT 
DIST FROM VIRTUAL HINGE TO MAST CENTER* FT 
RAD. OF GYRATION ABOUT BLADE CG . FT 


GIMBAL 

STIFF-INPLANE 


AFT /UP 
3.000 
16.150" 
0.124 


700. 000 ■ 
306.432 

600.000 
262.656 

o.iia 
1494*928 
43.628 
32.471 ' 

44.100 
-15.000 
1498.338 _ 

1214. UO 
1621.165 
2*500 
228.294 
476.533 
6.980 
6.946 
4.363 


DRIVE SYSTEM- 

^ engine TO TILT ROTDR GEAR RATIO 


54.753 


( 






■wt 


1 


BtLU HELICOPTER COMPANY ... 

OESICN SYNTHESIS PROGRAM 

DESIGN POINT NUMSHR 19 
ENGINE TO INTERCONNECT GEAR RATIO 
interconnect TO ROTOR GEAR RATIO . ... 

RATED torque: DF ROTOR SHAFT# FT-LE5 
RATED TlRQUE OF INTERCONNECT SHAFT# FT-LB 
RATED TORQUE OF ENGINE DRIVE SHAFT# FT--LG 
DRIVE SYSTEM INERTIA AT ROTOR SHAFT# SLG-FT2 

POWER plant- 

number OF ENGINES 

INTEPMEOIATE RATED POWER! TOTAL-SLSI # HP 

POWER LOADING AT DOW# LB/HP 

EMERGENCY POWER RATING I PER ENGINE— SL# 90F I • HP 

ENGINE torque AT EMERGENCY RATING# FTH_B 

MAX# CQNT# POWER RATINGfPER ENG 1 NE-SLS ) # 

POD CHARACTERIST JCS- 

COMVERSION PlVDT LOCATION; 

STATION LINE* IN 

BUTTOCK LINE# IN 
WATER LINE# IN 

DISTANCE 'BETWEEN PIVOT AND HUB CENTER* IN 

POO length ahead of pivot# in _ 

" POD LENGTH AFT OF PIVOT# IN 
POD WIDTH# IN 
POD HEIGHT, IN 

POD WEIGHT fEACHl# LBS 

DISTANCE FROM PIVOT TO POD CG# IN 

WING- 

WING LOADING AT DGtf # LB/FT2 

WING AREA* FT2 

FLAP AREA! TOTAL), FT2 

SPOILER ARE A (TOTAL)* FTS 

WING SPAN* FT 

WING MEAN aerodynamic CHORD? 

CHORD# FT 

STATION LINE (1/4 MAC)# IN 

buttock LI NEC 1/4 MAC)# JN 

WATER LLNE(l/4 MAC)# IN 

leading edge station, in 

TRAILING EDGE STATION, IN 

aspect ratio - 

TAPER RATIO 
SWEEP# DEG 
Dine ORAL, DEG 

INCIDENCE* DEC 

AIRFOIL THICKNESS* % MAC 

MAXIMUM THICKNESS LOCATION, X MAC 

FRONT SPAR STATION AT FUSELAGE* IN 

AFT SPAR STATION AT FUSELAGE IN 

tail- 

horizontal: 

VOLUME COEFFICIENT 

ASPECT RATIO 
HORIZONTAL TAIL ARM# FT 
area, FT2 

SPAN * FT 

MEAN AERODYNAMIC CHORD# FT 
J/4 MAC station line, IN 
1/4 MAC BUTTOCK LINE, IN 

1/4 mac water LINE, IN 

SWEEPtMAX THICKNESS), DEG 

elevator area# ftb 
vertical; 

NUMBER OF FINS ■ 

VOLUME COEFFICIENT 
ASPECT RATIO(EACH) 

VERTICAL TAIL ARM# FT 

AREA (TOTAL)# FT2 

SPAN (EACH)* FT 

MEAN AERODYNAMIC CHORD# FT 

1/4 mac station line* in 

1/4 MAC EUTTOCK LINE# IN 

1/4 MAC water line# IN 

SWEEP(UPPER PANEL* MAX THICKNESS)# DEG 
rudder AREA# FT2 


page 1 3 
DATE oe/ia/t» 


1 *664 
29*370 
11S998#813 
6719#473 
2348*750 
11370#141 


2.000 

12009.393 

5*400 

6163*281 

1930*109 

5482*516 


472.800 

373.788 

250.000 
90*928 

158*933 

130.000 
49.016 
76.170 

7044*332 

25.290 


1,639 

3.745 

51.465 

212.235 

28.193 

7.528 

1110,976 

84.579 

287.500 

0*000 

63,670 

2oODO 

0.130 

2.440 

52.288 

165*796 

14.22Z 

5.823 

1120.852 

169.158 

330.000 

13.672 

48.444 




DESIGN POINT NDMOtTP 


I 



I 


< 

T’**' _ BELL HELICOPTER COMPANY 

DESIGN SYNTHESIS PROGRAM 


PAGE 

DATE OSi^lI^TS 




1 I 


FUSELAGE- 

MOST FORWARD STATION L1NE» IN _ 
MOST AFT STATION LINE* IN 
TOP STRINGER WATER LINE* IN 
BOTTOM STRINGER WATER LINE* IN 

HAK WIDTH BUTTOCK LINE* IN 

LENGTH* FT 
WIDTH* FT 
HEIGHT* FT 



SOoQOO 

1180*000 

E38*A66 

68*426 

100*020 

95*633 

16*670 

14*170 



LANDING GEAR- 

ULTIMATE LANDING LOAD FACTOR* G 5*250 

i landing speed* knots 80*000 

NOSE (TURN center GROUND LEVEL? S_ 

STATION LINE* IN 80*000 

MAIN(EFFECTIVe CENTER GROUND LEVEL?! 

‘ STATION LINE* IN 568*509 

_ BUTTOCK LINE* IN _ . . . 121*693 . . 

TAIL BUMPER 

STATION LINE. IN 1140*000 

t WATER LINE* IN 177. SOO 


i 

ANALYSIS COMPLETED FOR PT NO ~19 

V 


ENTER OPTION TO READ NEW ARRAYS! 

1 . - 

ENTER 0 TO SKIP DESIGN DATA AND GO DIRECTLY TO TECHNOLOGY DATA? 





! I 

I i 


I 


f 


SEUL 

HEI_lC»r»TER cOMrATUV 


Use or disclosure of data on this page ts 
subject to trie restricfion on the title page. 


DIMENSIONS FOR 45-PASSENGER FUSELAGE 


45 PAX 


D313-099-002 








Use or disclosure of data on this page is 
sirblecl to the restriction on the title page. 





BELL HEMCCIPTEH COMPANY PAGE 1 

DESIGN SYNTHESIS PROGRAM - - DATE 06/12/TS 

DESIGN POINT NUMBER 11 
D6V/ “ 36975 


COMPONENT ZERO-LIFT ORAG» AIRPLANE# FLAPS UP 

WING HUR VERT FUS . NAC BOOMS MISC TOTAL 

At.35 1*50 1.16 7.05 2.15 0.00 2*00 0.00 18.22 


DRAG WITH LIFT. AIRPLANE. FLAPS UP 


ALPHA 

CL 

CD 

CLWP 

CLH 

CLPRP 

COWP 

CDF 

COH 

-^.00000 

-0* IRORO 

0.04167 

-0.07022 

-0. 1 1785 

-0.00291 

0.01249 

0.01799 

0.00520 

-2.00000 

0.01777 

0.03733 

0.10532 

-0. OB 625 

-0.00130 

0-01272 

0.01452 

0.00410 

0.00000 

0.22623 

0.03789 

0.20086 

-0.05464 

0.00000 

0.01519 

0.01336 

0.00334; 

2.00000 

0.43499 

0.04335 

0 .45640 

-0.02303 

O.OOISI 

0.01992 

0.01452 

0.00292 

4.00000 

0.6442S 

O.OS372 

0.63194 

0.00858 

J. 00376 

0.02689 

0-01799 

0.00265 — 

6.00000 

0.8549? 

0.06898 

0.80748 

0.04019 

0.00725 

0.03611 

0.02377 

0.0031 £ 

8.00000 

1 .06734 

0.08916 

0*98 302 

0.07180 

0.01253 

0.04759 

0.03187 

0.00372 

lOoOOOOO 

1 .28?! 0 

0.11423 

1 .15856 

0.10341 

0*02014 

0.06131 

0.04 228 

0.00465 

12.00000 

1.49976 

0.1442 t 

I .33409 

0. 13502 

0.03065 

0.07728 

0.0550 t 

0.00594^ 

14 .00000 

1 .72091 

0.17910 

1 .50963 

0. 16662 

0.04465 

0.09550 

0*07005 

0.00756 


SPEED POWER OATA-AIRPLANE 


GW • = 

36975 

ALT^ 

0 

TEMP= 

59 

QMGR= 

600 - 

... . 

. — 

V = 

t 34.3 

154 .3 

374*3 

194.3 

214.3 

234.3 

254.3 

274.3 

294.3 

ALPHA = 

8.734 

6.124 

4.343 

3.076 

2.145 

1 .441 

0.B95 

0.465 

0.U9 


V 


page 2S 
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PACE 2 
DATE 06>'12/^T5 


aFLL HCL I COLTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


ca. 




DESIGN POINT NUMBER 11 



1.146 0.863 

0.680 

0.547 

0.450 

0.376 

0.320 

0.275 0,239 


CO 


0.0R73 0.0701 

0.0560 

0.0463 

0.0439 

0.0413 

0.0397 

0.0387 0.0382 


F 

= 

5?. 3 37.2 

29.7 

25.6 

23.2 

21.8 

21.0 

20.5 20.1 

... 

c^OPCL^ 

0.0R43 O.OaS4 

0.0B33 

0,0857 

0.0908 

0.0979 

0. 1064 

O.l 157 0,1258 


CPROPCO = 

0.009B 0.0103 

0.01 oa 

0.0 I 12 

0.0115 

0,01 19 

0.0121 

0.0124 0.0128 


P90PN 

55 

78.9 77,6 

77.2 

77.4 

78.0 

7B.a 

79*7 

60.4 ao.8 


PWREOD= 

1764 193fl 

2237 

2663 

3220 

3917 

4T6J 

5770 6968 


UTtHP 

= 

4140 






NOPMPW= 

4880 4922 

4968 

5018 

S06B 

5118 

5171 

5233 5308 


L/D 


3.6 9*0 

8,8 

8.3 

7.6 

6-8 

6,1 



SFC 


0.5346 0.5122 

0.4833 

0.4574 

0*4342 

0.4156 

0-4055 

0.3974 0.3939 


FF 

= 

943 992 

lost 

121S 

1398 

1628 

1931 

2293 2745 


VMCssQ 

LIMITED 







VMCX 

FF 


239.3 

1696.2 " ‘ 
















SPEED 

POWER DATA-AIRFLANE 







GW 

= 

46219 ALT= 

5000 

TEMP= 

41 

OMGR- 

540 



V 


161.3 131.3 

20 1 .8 

22 1.8 

24 1.8 

261.8 

281,8 

301 .8 

■ ■ ■ - - - 

ALPHA 

s. 

S.T34 6.497 

4.878 

3.671 

2.74 7 

2.026 

1*452 

0.988 


CL 


1.146 0,908 

0.737 

0.610 

0.513 

0.4 38 

0.37B 

0.329 


CO 

= 

0.097B 0.0735 

0,0598 

0*0517 

0-0466 

0.0435 

0.0414 

0.0400 


F 


52.3 39,1 

31.7 

27.3 

24.7 

23.0 

21.9 

21.1 


PROPCt=f 

0*1545 0.1394 

0.1330 

0.1323 

0.1354 

0. 1413 

0. 1490 

0.1580 


pROPcn= 

0.0103 0.0112 

0*01 16 

0*0120 

0.0122 

0*0124 

0.0127 

0.0132 


PROPN 

= 

85.9 84.5 

83.6 

83.1 

82,9 

63,0 

63.2 

83.B 


PWREOna: 

2440 2630 

2951 

3401 

398 1 

4698 

5567 

6613 

. . 

UTLHP 


3726 







MORMPWs^ 

4355 4400 

4448 

4495 

4545 

4600 

4664 

4739 


L/D 

SFC 


9,4 9o3 

0.4469 0.4377 

9.7 

0*4263 

9.2 
0-4 178 

8*6 

0,4130 

7,9 

0.4079 

7.2 

0.4073 

6.S 



0 ,4077 


FT 

= 

1090 1151 

1258 

1421 

1644 

1916 

2268 

2696 


SPEED 

POWER OATA-AIRPLANE 







GW 


36975 ALT= 

5000 

TEMP= 

41 

OMGR= 

540 



- 

V 

= 

144.7 164.7 

184*7 

204,7 

224.7 

244.7 

264,7 

284.7 304*7 


ALPHA 


3.734 6.279 

4.561 

3.316 

2.385 

1 .672 

1.114 

0.669 0*309 


CL 

= 

1 • 146 0.884 

0.703 

0.573 

0.475 

0.401 

0*342 

0.296 0*258 


CD 


0-0978 0.0715 

0.0575 

0,0496 

0.0450 

0.0421 

0,0403 

0-0392 0.0384 


F 

— 

52.3 33.0 

30.5 

26-3 

23.8 

22.3 

21.3 

20.7 20*3 


PROPCL= 

0.1284 0.1155 

O.ll 14 

0.1126 

0,1172 

0-1243 

0,1331 

0.1430 0.153B 


PRDPCD- 

0.0104 0.0108 

0.01 1 3 

0,01 17 

0,0120 

0.0122 

0.0124 

0.0127 0.0132 


PROPN 

= 

83 .7 32.3 

81*5 

ft 1 ,2 

81.3 

81.7 

82.2 

82*5 82.6 

' 

PWREOD= 

1790 1952 

2230 

2625 

3140 

3779 

4552 

5476 -6578 


OTLHP 

= 

3726 







NQRMPWai 

4319 4361 

4407 

4 455 

4502 

4553 

4609 

4674 4751 


L/D 


9.2 9.6 

9,4 

8.8 

8. 1 

7.3 

6,6 

5.9 5.’3 

— 

SFC 


0.4825 0.4638 

0*4526 

0,4354 

0.4208 

0*4137 

0*4079 

0.4069 0,4072 


Fr 

= 

864 9!5 

1009 

! 143 

1321 

1564 

1857 

2228 2679 


SPEED 

POWER DATA-AIRPLANE 




. 

- 

. — 

GW 

— 

27731 ALT= 

5000 

TEMP- 

41 

OMGR= 

540 



V 

E 

125.3 145.3 

165.3 

185,3 

205,3 

225.3 

245.3 

26S.3 285*3 

305*3 

alpha 

S 

9.734 5.974 

4.135 

2.852 

1 .923 

1 .229 

0,698 

0,282 -0.050 

-0.319 

CL 

S 

1.145 0.852 

0.658 

0*524 

0.427 

0.354 

0.299 

0.256 0.221 

0*193 

CD 

= 

0.0979 0.0689 

0.0546 

0.0472 

0.0430 

0,0407 

0.0392 

0.0384 0.0378 

0.0375 

F 

= 

52.3 36*5 

28*9 

24.9 

22.8 

21,5 

20.7 

20.3 20.0 

19*8 

PROPCL 


0. 1004 0.0904 

0.0885 

0,0917 

0.0980 

0.1064 

0*1162 

0.1270 0.1385 

0*1504 

PROPCO 

1 = 

0.0098 0.0103 

o.oloa 

0.0 113 

0.0117 

0.0120 

0.0122 

0.01P4 0.0127 

0.0132 

PROPN 

— 

80.1 78.7 

78.3 

78,5 

79.1 

79,9 

80.7 

81.5 82.1 

82.3 

PWREQDc= 

1216 1347 

1579 

1914 

2357 

2914 

3589 

4395 5350 

6481 

UTLHP 


3726 






NORMPW= 

4282 4320 

4363 

4 408 

4456 

4504 

4554 

4611 4676 

4753* 

L/D 

s: 

8,9 9*2 

8.9 

8.2 

7*4 

5.6 

5,8 

5*1 4*5 

4.0 

SFC 

= 

0.5608 0.5368 

0.5034 

0.4695 

0.4453 

0.4251 

0*4147 

0.4083 0.4063 

0,4067 

FF 

= 

582 723 

795 

699 

1050 

1238* 

1488 

1795 2174 

2636 

SPEED 

POWER DATA-AIRPLANE 







GW 

= 

18488 ALT= 

5000 

TEMP= 

41 

□MGR- 

540 



V 

= 

102.3 122*3 

142*3 

1 62.3 

182.3 

202,3 

222.3 

242.3 262.3 

282.3 

ALPHA 

— 

8.734 5.497 

3.504 

2* 195 

1 .291 

0.641 

0*158 

-0.210 -0.498 

-O.T2T 

CL 

55 

1.146 0,802 

0.59? 

0.455 

0.36J 

0*293 

0.243 

0.204 0.174 

0,150 

CD 

5? 

0.0978 0.0647 

0*0507 

0,0441 

0*0409 

0.0391 

0.0381 

0,0376 0,0373 

0*0371 

F 

= 

52,3 34*3 

26*8 

23.3 

21.6 

20.7 

20. 1 

19-9 19.7 

19.6 

PROPCL 


0.0701 0.0632 

0*064 1 

0.0693 

0-0773 

0.0870 

0.0978 

0.1094 0. 1215 

0.1340 

pROPcrj 


0*0091 0.0097 

0.0102 

0.0107 

0.0112 

0.01 16 

0.0119 

0.0122 0.0124 

0.0126 

PflOPN 

~ 

73.1 72.1 

72.6 

74,0 

75.7 

77*2 

78.6 

79.9 80.9 

SZ .7 


iMGIiSrAL PAGE IS 
mfOGBrQlJAim 


3D2.3 
“0-RI I 
0 » 131 
0.0 370 
19.6 
0.1467 
0.0131 
82.1 








BELL 
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DESIGN SYNTHESIS PROGRAM 





DATE 06/l2/‘73 






DESIGN POINT NUMBER 11 





PWREQO 


725 

825 

1008 1276 

1637 

2098 

2667 

3350 

4158 51 to 

6231 


UTLHP 

a 

3726 










NQRMPWsr 

4244 

4277 

4314 4356 

4401 

4449 

4497 

4547 

4602 4666 

4741- 


L/0 

a 

8,0 

R*4 

B.O 7-2 

6*3 

5*5 

4.7 

4.1 

3.6 3*1 

2.8 

• * 

SFC 

= 

0.6987 

0.6581 

0*6039 0.5467 

0.4951 

0.4567 

0.4323 

0.4166 

0.4099 0*4062 

0*4063 


FF 

= 

50 6 

543 

609 698 

810 

958 

1153 

1395 

1704 2075 

2632 


SPEED 

POWER DATA-AIRPLANE 







r' 

GW 

= 

4 6219 

alt- 

2000 TEMP= 

52 

OMGR= 

540 





V 

a 

154*6 

174 *6 

194*6 214*6 

234.6 

254.6 

274*6 

294*6 




ALPHA 

a 

8.734 

6.41 1 

4*752 3.528 

2.601 

1 .662 

1*314 

0*853 

■ - 



CL 

a 

1*146 

0.898 

0-723 0.595 

0*498 

0-423 

0.363 

0*316 



4“ 

CO 

=. 

0.0976 

0*0727 

0.0589 0*0508 

0.0459 

0.0429 

0.0409 

0.0396 




F 

a 

5?. 3 

38.7 

3U2 26.9 

24.3 

22.7 

21.6 

20 *9 




PROPCL= 

0. 1435 

0.1293 

0.123b 0*1239 

0.1277 

0. 1341 

0. 1422 

0.1517 

■ - 

— 


PROPCO 

la 

0.0106 

0*0110 

0*01 1 5 0.01 18 

0.0121 

0.0123 

0.0126 

0.0129 




PROPN 

£r 

85.1 

B3.7 

82*8 82.4 

82,3 

82.5 

82.8 

83.0 




PWREOn 

la 

2354 

2548 

2879 3346 

3951 

4700 

5605 

6688 




UTLHP 

37 

3726 







— 



NORMPW 

'a 

4614 

4658 

4706 4 754 

4802 

4854 

4913 

4985 



r 

L/O 

a 

9b3 

9.7 

9.6 9*1 

a. 4 

7.7 

6.9 

6*2 




SFC 

a 

0.4622 

0.4528 

0*4399 0.4257 

0,4174 

0*4121 

0*4085 

0.4087 




FF 

a 

1088 

1 154 

1266 1424 

1649 

1937 

2290 

2734 



— 


SPEED POWER DATA-AIRPLANE 


GW 

a 

36975 

ALT= 2000 

TEMP= 52 

omgr= 

540 




V 

a 

138.3 

ISB.3 178.3 

198.3 218*3 

238-3 

258.3 

278.3 

298*3 

— ■ — - 

ALPHA 

a 

8 .734 

6.186 4.430 

3.171 2.240 

2 *532 

0.9S1 

0.545 

0.193 


CL 

a 

1.146 

0.875 0.689 

0.557 0.460 

0*386 

0*329 

0*283 

0 *246 


CO 

a 

0.0978 

0.0707 0*0566 

0.0488 0.0443 

0 . 04 1 6 

0.0400 

0*0389 

0.0382 


F 

a 

52.3 

37.5 30*0 

25.8 23.4 

22.0 

21 . 1 

20.5 

20.2 

— - ■ 

PROPCL=i 

0.1190 

0.1071 0.1037 

0-1055 0.1107 

0.1183 

0.1274 

0.1376 

0. 1487 


PRQPCO= 

0.0102 

0.0106 0*01 I 1 

O.OllS 0.0119 

0*0121 

0.0123 

0.0126 

0.0130 


PROPN 

a 

82.7 

81.3 80*6 

80.5 80.7 

81 * 1 

81.7 

82.3 

82*5 


PWR600= 

1732 

1898 2185 

2595 3132 

3802 

4612 

6578 

6724 


UTLHP 

a 

3726 








NDRMPW 

'a 

4581 

4622 4667 

4715 4763 

4811 

4864 

4926 

5000 


L/D 

a 

9.1 

9.5 9*3 

8*7 7.9 

7*1 

6.4 

5.7 

5.0 


SFC 

s 

0*5104 

0.4919 0.4684 

0*4486 0.4300 

0.4181 

0.4122 

0.4082 

0.4084 


FF 

a 

884 

934 1023 

1164 1347 

1590 

1901 

2277 

2746 


SPEED 

POWER DATA-AIRPLANE 







GW 

a 

27731 

ALT=^ 2000 

TEHf3= 52 

OMGR- 

540 




V 

a 

1 19.8 

139.8 159*8 

179.8 199*0 

219-8 

239.8 

259.8 

279.8 

299.8 

ALPHA 

a 

8.734 

5.872 3.997 

2.706 1.780 

1 *095 

0.573 

0.167 

-0.155 

-0.415 

CL 

a 

1-146 

0.841 0*644 

0.509 0.412 

0.340 

0.286 

0.244 

0-210 

Oel83 

CO 

a 

0.0978 

0.0679 0.0537 

0*0464 0.0425 

0.0403 

0.0389 

0.0382 

0.0377 

0.0374 

F 

a 

52*3 

36.0 28.4 

24.6 22-S 

21 .3 

20.6 

20.2 

19.9 

19*7 


PRQPCL« 0*092B 0»0S35 0*0R?4 0*0860 0*0028 0*l0lft 0*lll6 0*1226 0.1343 0» 1464 
PR0PC0= 0.0097 O.OlO? 0*0107 0.0111 0.0115 0.0119 0.0121 0.0123 0.0126 0.0130 


PROPN » 

76*8 

77,5 

77.2 

77*6 

78.4 

79*3 

80.3 

81 .2 

81 .9 

82*3 

PWREQD= 

1 182 

1317 

ISS7 

1905 

2360 

2951 

3662 

<V51.t 

5514 

6697 

UTLHP 

NORMPW= 

3726 

4546 

4583 

4625 

4670 

4718 

4766 

4B15 

4868 

4931 

5005 

tt^D ^ 

8.6 

9.0 

8.7 

8.0 

7.2 

6.3 

5.6 

4.9 

4.3 

3*8 


SFC - 0.59S0 0.5676 0.5298 0.4895 0.4S73 0.4349 0.4190 0.4126 0.4060 0*4081 

'' FF s 703 747 B2 5 933 1083 1284 1534 1861 2250 2733 

SPEED POWER OATA-AIRPLANE 

GW = 18488 AtT= 2000 TEMP= 52 OMGR= 540 

V = 97.8 117*8 137*8 157.8 177*8 197.8 217*8 237*8 257*8 277.8 297.8 

alpha = 8.734 5*383 3.360 2*050 1*155 0.51T 0.046 -O.Sll -0 .588 -0.808 -0.985 

CL = 1.146 0.790 0.577 0*440 0.347 0*280 0*231 0.194 0.165 0.142 0.124“ 

CD = 0*0978 0.0638 0*0499 0.0435 0*0404 0.0388 0.0380 0.0375 0.0372 0*0371 0.0370 

F = 52.3 13.8 26.4 23.0 21.4 20*5 20.0 19.8 19,7 19*6 19.5 

PROPCLs= 0*0647 0*0584 0.0597 0.0653 0*0736 0.0834 0,0944 0.106! 0.1183 0.1309 0.143T 


PROPCD= 

0*0090 

0*0096 

0*0101 

0.0106 

0*013 1 

0.0115 

0,0116 

0*0121 

0*0123 

0.0125 

0*0129 

PROPN == 

71,2 

70.4 

71.2 

73*0 

74.9 

76.6 

78.2 

79.5 

80.7 

81 .6 

82*1 

PWREOD= 

711 

814 

1004 

1284 

1662 

2146 

2746 

3468 

4325 

5332 

6514 

UTLHP a 
NORMPWa 

3726 

451? 

4543 

‘ 4580 

4621 

4666 

4713 

4761 

48 10 

4863 

4924 

4997 

L/D = 

7. a 

8.2 

7.8 

7.0 

6.1 

5o2 

4*6 

3.9 

3.4 

3*0 

2.6 


SFC = 0.7396 0.6945 0.6334 0.5713 Q.5149 0.4692 0.4418 0.4216 0.4136 0.4081 0.40SO 



FF 

- 526 566 636 

734 

856 

1007 

1213 

1462 

1789 

2176 

2653 

4 

SPEED 

GW 

POWER DATA-AIRPLANE 
® 46219 ALTa lOOOO 

TEMP= 

23 

OMGRa 

600 






1 



I 


f 


V 


RETLL HELlCn 
DESIGN SYNT 


V fc 

ALPHA » 
CL ss 

CO ~ 

fS ^ 

»POPCL= 

PPOPCD= 


1 7A,B 
a*734 
1 « 1 46 
0m097H 
S?*3 
0»1475 
0.0100 


lOA.a 
6»639 
0.9e3 
0*0749 
39.8 
0.1340 
0*01 13 


PTER COMPA^^y 
HESIS PROGRAM 

DESIGN POINT NUMBER 11 
214. a 234.8 254.8 274.8 294.8 

S.0R9 3.911 2.997 2.274 1.693 

0.759 0.635 0.539 0.464 0.403 

0.0614 0.0532 0.0479 0.0445 0.0422 ‘ 
32.6 28.1 25.3 23.5 22.3 

0.1278 0.1266 0*1288 0.1334 0.1397 
0*0116 0.0120 0.0124 0.0129 0.0132 



PROPN a 

85. 1 

83.9 

83.0 

82.5 

82.2 

81 .9 

81.9 


r 

PWREOD= 
UTLHP = 

2659 

4140 

2846 

3153 

3581 

4136 

4829 

5654 



NORMPWa 
L/D = 

404 1 
9*3 

4090 

9*7 

4140 

9*7 

4 193 
9.3 

4251 

S.7 

431S 

6.1 

4388 

7.4 



t 0.4187 


0.406B 0.3995 0.3938 0.3905 0.3881 


FF 

= 

1113 

1175 

1282 

1 430 

1629 

1885 

2194 


SPEED 

GW 

POWER OATA-AIRPLANE 
^ 36975 ALTa 10000 

TEMPa 

23 

OMGRa 

600 


V 

a 

156.3 

176.3 

196. 3 

216.3 

236.3 

256.3 

276.3 

296.3 

alpha 

a 

8.734 

6.432 

4.782 

3.562 

2.636 

1 .916 

1.347 

0 .888 

CL 

= 

1*146 

0.901 

0.726 

0 • 59B 

0.501 

0.426 

0.367 

0.319 

CD 

a 

0.0978 

0*0729 

0.0591 

0*0510 

0.0461 

0.0430 

0.0410 

0.0397 

F 

= 

52.3 

38.8 

31.3 

27.0 

24.4 

22.7 

21 .7 

21 .0 


PAGE 4 
DATE 06^1 aXTS 


PROPCL= 0.122S 0.1110 0.1068 
PROPCDs 0.0104 0*0109 0.0112 


0.1072 0.1108 
0.0116 0.0120 


0*1166 0*1240 
0.0123 0.0123 


0*514" 

0*280 


0.1324 0*1413 
0.0132 0*0144 


r 

PROPN = 

82.8 

B1 .6 

80.8 

80.6 

80.6 

80.8 

80.9 

81.1 

80*6 


PWREQD= 
UTLHP “ 

1955 

4140 

2113 

2379 

2753 

3239 

3846 

4588 

5467 

6533 


NORMPWs: 

3999 

4045 

4094 

4 144 

4198 

4255 

4320 

4394 

4474 

f 

LZ-O a 

9.1 

9.5 

9.4 

8.9 

S.3 

7.6 

6*8 

6.2 

5.5 


= 0.4515 0.4398 0.4251 0.4128 0.4039 0.3950 0.3908 


FF 

= 

883 

930 

101 1 

1 136 

1308 

1519 

2 793 

2116 

SPEED 

GW 

POWER OATA-AIRPLANE 

27731 ALT= 10000 

TEMPa 

23 

OMGR = 

600 


V 

— 

135.4 

155.4 

175.4 

195.4 

215.4 

235.4 

255*4 

275.4 

ALPHA 

S5 

8.734 

6.141 

4.366 

3 . 102 

2.170 

1 .465 

0.918 

0.486 

a. 

=: 

1.146 

0.870 

0.683 

0.B50 

0.453 

0*379 

0.322 

0.277 

CD 

= 

0.097R 

0. 0702 

0.0561 

0.0485 0.0440 

0.0414 0.0398 

0.0388 

F 


52.3 

37.3 

29.7 

25.6 

23.3 

21 .9 

21.0 

20*5 

PROPCt 

. = 

0.09S6 

0.0866 

0.0844 

0.0867 0.0918 

0.0988 0.1072 

0.3165 


0.3877 0.3884 
2116 2537 


PROPCDi^ 0.0099 0 
PROPN = 79.0 

PWREODr? 1331 
UTLHP « 4140 

NQRMPW= 3956 
L/D = 8*7 

SEC » 0*51 10 0 

FF s 680 


0.01 19 0.0123 


0.277 0-241 0.211 

0.0388 0.0381 0.0377 
20. S 20.1 19.9 

0.1165 0.1265 0*1370 
0.0128 0*0132 0*0142 


79.0 

77.7 

77o3 

77.6 

78. 1 

78.8 

79.5 

BO.O 

80*5 

60.3 

1331 

1460 

1683 

2000 

2425 

2936 

3571 

4336 

5225 

6310' 

4140 

3956 

3997 

4043 

4092 

4142 

4195 

4253 

4317 

4390 

4470 

8.7 

9.x 

8.9 

8.3 

7.6 

6.8 

6*X 

5*4 

4 pS 

4*3 

51 10 

0*491 1 

0.4675 

0.4447 

0.4218 

0.4078 

0.397B 

0.3914 

0 * 3876 

0*3874 

680 

717 

78 7 

869 

1019 

1X97 

1420 

1697 

2026 

2445 


SPEED PnWFR OATA-AIRPLANE 


GW = 

V S3 

alpha =5 
CL - 

CD = 


10000 

ISO.S 

3-74B 

0.618 


TEMP= 

170*5 

2.445 

0.481 


23 

190.5 

1.528 

0.386 


).0663 0.0521 C#0452 0.0416 


210.5 230.5 

0.859 0.3S7 

0.316 0.263 

0*0396 0*0385 


250.S 270.5 290.5 310*5 

^.031 -0.335 -0.579 -0*778 
0.223 0.191 Q.166 0.145 

0.0378 0.Q374 0.0372 0.037X' 



F a 

52.3 

35.2 

27.6 

23.9 

22*0 

20.9 

20.3 

20*0 

19.8 

19.7 

19.6 


PROPCL= 

0. 0667 

0.0604 

0 .0607 

0.0648 

0*0714 

0.0797 

0*0890 

0*0991 

0. 1097 

0*1207 

0.132Q 


PROPCD- 

0.0091 

0*0097 

0.0102 

0*0107 

0*0111 

0*01 15 

0.0118 

0*0X22 

0.0126 

0.0130 

0.0 139 


PROPN = 

71 .7 

70.7 

71 .2 

72-5 

74*2 

75. B 

77.2 

70.4 

79.3 

80*0 



PWREQD= 

798 

897 

1073 

1 3?7 

1664 

2091 

2617 

3250 

4007 

4887 

593ff 

< 

UTLHP = 
NORMPW= 

4140 
39 10 

3946 

398 7 

4 032 

4079 

4130 

4182 

42 58 

4301 

4371 

4450 


L/D = 

7.9 

8.3 

a .0 

7.3 

6*5 

5.7 

5.0 

4*4 

3.8 

3*4 

3*0 


SFC = 

0.6494 

0.6122 

0.561 1 

0*5092 

0*4676 

0.4377 

0*4143 

0.4025 

0 . 3927 

0*3888 

0 *3a6& 


FP = 

518 

549 

602 

676 

778 

915 

1086 

1308 

1573 

1900 

2293 


SPEED POWER OATA-AIRPLANE 


GW =3 

V s: 

alpha - 
CL 

CO - 

F a 

PROPCLss 
PROPCD» 
PROPN = 
PWREODa 


4 6219 
205.8 
8.734 
1*146 


ALT^ 

225.8 

6.915 

0.952 


20000 
245q8 
5.51 1 
0.803 


« 0*0978 0.0776 0.0646 


52.3 
0* 1919 


TEMP= 

265.8 

4.406 

0.687 

0.0564 

29.9 


“12 
285. tt 
3.522 
0.594 
0*0508 
26.9 


0.1657 0.1616 0.1613 


>0118 0»0123 0.0128 0.0,132 


c 


c 


PAGE 5 
DATE 06/l?/7S 


O 


o 


BELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER 


5XTLHP as A 140 

NORMPWs 3206 
8,/D * Q*6 

5FC =* 0*3«50 6 

FF = 1190 


3257 3312 

9*9 9*9 

0*3886 0*3868 
1253 1359 


3371 3434 

9*7 9*2 

0*3858 0*3868 
1503 1707 


t i 


SPEED 

POWER DATA-AIRPLANE - 

GW 


36975 

ALT= 

20000 

V 


184*1 

204*1 

224* 1 

ALPHA 


8.734 

6*730 

5.226 

CL 

B 

1.146 

0.932 

0.773 

CD 


0*0978 

0*0758 

0*0625 

F 

= 

52.3 

40*3 

33. 1 

PROPCL 

= 

0. 1605 

0*1460 

0*1389 

PROPCD 

' = 

0*01 12 

0.0M6 

0*0120 

PROPN 

= 

85o9 

84*7 

83.7 

PWREQD 

' = 

2219 

2366 

2607 

UTLHP 

ts 

4140 



NQRMPtf 

= 

3154 

3201 

3252 

L/O 


9*4 

9*8 

9.8 

SFC 

E 

0 . 40 34 

0*3983 

0.3930 

fSp 

= 

895 

942 

1025 


TEMP= 

“12 

OMGR:= 600 

244.1 

264.1 

284*1 304*1 

4.071 

3. 165 

2.442 1*856 

0*652 

0.557 

0*481 0.420 

0.01542 0.048 8 

0.0452 0.0428 

2«*7 

25.8 

23.9 22.6 

0.1368 0.13B2 

0.1422 0.1480 

0.0126 0.0130 

0.0137 0.0160 

82.8 

82*4 

81*R 79*6 

2945 

3374 

3920 4662 

3 307 

3366 

3428 3494 

9.4 

8*9 

8*2 7*4 

0*3892 0.3858 

0.3638 0.3866 

1 146 

1302 

1505 1602 



< 


SPEED 

POWER DATA-AIRPLANE 

GW 

s 

27731 

ALT= 

20000 

V 

— 

159*4 

179*4 

199.4 

ALPHA 

IT 

8*734 

6*469 

4*837 

CL 


1*146 

0*905 

0.732 

CO 

= 

0*0978 

0*0733 

0*0595 

F 


52.3 

39*0 

31*5 

PROPCL- 

0* 1266 

0*1148 

0*t 102 

PP0PCD= 

0.0106 

0.01 to 

0*01 13 

PROPN 

= 

83*2 

82.0 

81*2 

PWREQO= 

1488 

1605 

1802 

UTLHP 


4140 



M0RHPW= 

3101 

3144 

3190 

L/0 

SS 

9.1 

9.5 

9.4 

SFC 

= 

0*4326 

0.4230 

0*4125 

FF 

= 

644 

679 

74 4 


TEMP= 
219*4 
3*624 
0.605 
0.0514 
27*2 
O* 1 104 
0*0118 
80*8 
2061 

3240 

9*0 

0*4035 

840 


SPEED POWER DATA-AIRPLANE 


GW = 

V = 

ALPHA = 

Cl- 

co = 

F - 

PR0PCL= 

PRQPCOss 
PPOPN =s 
PWREQ0= 
UTLHP := 
NORMPW= 
L/D = 

SFC « 

FF ^ 


184BS 

130*1 

8.734 

1.146 

0.0978 

52.3 

0.0893 

0*0098 

77*7 

867 

4140 

3046 

8*5 

0*5146 

446 


ALT= 

150.1 

6.057 

0.B61 

0.0695 

36*9 

0*0808 

0*0102 

76.5 

956 

3082 

8.9 

0*4939 

472 


20000 

170*1 

4*249 

0*670 

0.0553 

29.3 

0*0792 

0*0107 

76*2 

1108 

3123 
8*7 
0-4694 
51 9 


TEMP= 

190*1 

2*975 

0*537 

0.0478 

25*3 

0.0B18 

0*0111 

76-6 

1327 

3 168 
8*1 
0*4429 
588 


-12 

OMGR = 

600 




239.4 

259.4 

279*4 

299*4 

319.4 


2*699 

1 *979 

1 .407 

0*945 

0.567 


0*508 

0*433 

0.373 

0*325 

0*285 


0.0464 

0.0433 

0.0412 

0*0399 

0.0389 


24*5 

22*9 

21.8 

21*1 

20*6 


0*1137 

0*1193 

0. 1265 

0*1349 

0.1441 - 

- - 

0.0123 

0*0128 

0*0133 

0*0151 

0*0183 


60.5 

80*6 

80*6 

79.3 

76*8 


2447 

2898 

3449 

4 170 

5107 



3294 

3352 

3413 

3478 

3547 


6*3 

7*6 

6.9 

6*1 

5*3 


0.3940 

0.3883 

0.3841 

0*3828 

0*3904 


964 

1X25 

1325 

1596 

1994 


-12 

210.1 

OMGR- 

230.1 

600 
250. 1 

270.x 

290.1 

310.x 

2*044 

1 .344 

0*805 

0*381 

0*041 

-0.235 

0.439 

0*366 

0.310 

0.266 

0*231 

0*202 

0*0435 

0*0410 

0-0395 

0.0385 

0.0379 

0.0376 

23*0 

21.7 

20*9 

20*4 

20.0 

,19.8 

0*0873 

0*0946 

0* 1032 

0.1127 

0. 1229 

0.1335 

0*01 IS 

0.0! 20 

0*0125 

0*0129 

0*0140 

0*0164 

77.3 

78 oO 

78*6 

79.4 

79.2 

77.5 

1616 

1981 

2430 

2960 

3617 

4467 

3216 

3269 

3325 

3384 

3448 

3515 

7*4 

6*6 

5.8 

5*2 

4*6 

3*9 

0.4196 

0*4051 

0.3933 

0*3870 

0*3826 

0.3835 

678 

803 

956 

1145 

1364 

1713 


CLIMR DAT A -AIR PLANE. OGW 


GW =: 

36975.0000 

ALT= 

0.0000 

TEMP- 

59.0000 

QMGR= 600.0000 

V = 

1 34 .2996 

VGND= 

1 32-9098 

ALPHAS^ 

8.3965 

ALPHAC== 8.2499 

propnl= 

0.7886 

CL= 

1 • 1 09 7 

CD^ 

0*0937 

DCD= 0.1644 

PRDPNCe 

0*8871 

PRQPCL= 

0 -248B 

PROPCDe 

0*0106 

THPR== 3470.3999 

THPAP = 

4472*6836 

THPAO= 

34 72.871 1 

1NTMPA= 

5331 *4170 

PWRCL= 4139.6445 

RC = 

1951 *5200 

SFC = 

0 - 422 2 

FF- 

1747.3594 


CLIMB DATA-AIRPLANE* DGW 





GW = 

36975.0000 

ALT== 

0.0000 

TE«F>^ 

59.0000 

OMGR= 600.0000 

V = 

1 34*2996 

VGN0= 

1 32.9098 

ALPHA= 

B.3965 

ALPHAC= 8.2499 

PR0PNL« 

0.7886 

CL = 

1 . 1097 

CO= 

0*0937 

DCD= 0.1644 

PR0PNC= 

0.BS71 

PRDPCL= 

0*2488 

PROPCD= 

0.0106 

THPR- 3470.3999 

THPAP = 

4472*6836 

THPAO^ 

3472 * 871 1 

1NTMPA= 

5331.4170 

PWRCL- 4139.6445 

PC = 

1951.5200 

SFC - 

0*4221 

FF^ 

1747.3594 


CLIMB OATA-AIRPLANE* DGW 





GW s 

36975.0000 

ALT- 

5000*0000 

TEMPa 

41.1710 

OMGR= 600.0000 

V = 

144*6918 

VGND= 

1 43*4977 

ALPKAa 

8*44X9 

ALPHAC- 7*3662 

PR0PNL= 

0.8096 

CL- 

1 .1146 

CD= 

0.0943 

DCD= 0.1469 




C 


^ BELL HELICOPTER COMPANY 

DESIGN SYNTHESIS PROGRAM 

DESIGN POINT NUMBER II 

PRDPNCe 0»B9Sa PROPCL= 0*2645 PROPCOs O.OllI THPR= 

7HPAP s 4056*7039 THPAQ- 3495*3127 TNTMPA= 4604.5244 PWRCL= 

RC =s 1B7B.6277 SFC « 0.4&06 FF= X700.76S6 

CLIMB DATA^AIRPLANE* OGW 


PAGE 6 
DATE 06/X2/T3 


GW =36975.0000 ALT= 

V = 144.6910 VGND= 
PROPNL= 0.B096 CL= 
PROPNC= 0.6925 PROPCL- 
THPAP = 4056.7039 THPAQ= 
RC = 1878*6277 SFC = 

climb OAVA-AIRPLANE. OGW 
GW =36975*0000 ALT= 

V = 1S6.3099 VGND=: 
PROPNL= 0.8283 CL= 
PROPNC= 0.8975 PROPCL= 
THPAP = 3643.0217 THPAQ= 
RC = 1791-3643 SFC = 

CLIMB DATA -AIRPLANE. OGW 
GW =36975-0000 ALT= 

V = 156.3099 VGND= 
PnOPNL= 0.8283 CL= 
PROPNC= 0.8975 PRDPCL= 
THPAP = 3643.0217 TMPA0= 
RC = 1791.3643 SFC = 


5000.0000 
143.4977 
1 • 1 146 
O * 264 5 
3495.3127 
0.4108 


10000.0000 

155.3058 

1.1192 

0*2809 

3513.6401 

0.4008 


10000*0000 
1 55 . 305a 
1.1192 
0-2809 
3513*8401 
0*4008 


TEMP= 

ALPHAS 

CD= 

PROPCD= 

INTMPA- 

FF= 


TEMP= 

ALPHA= 

CD- 

PROPCD= 

1NTMPA= 

FF= 


TEMP= 

ALPHA= 

CD- 

PRPPCD= 

1NTMPA= 

FF= 


41 . 1710 
8*4419 
0.0943 

o.oni 

4804.5244 

1700*7606 


23*3420 
8.4845 
0*0946 
0.0116 
4291 .8340 
1659.2197 


23.3420 

8.4645 

0.094B 

0.0116 

4291.8340 

1659.2197 


QMGR=: 
ALPHAC= 
DCD- 
THPR = 
PWRCL= 


OHGR= 
ALPHAC= 
DCO = 
THPR= 
PWRCL= 


□ MGR= 
ALPHAC= 
DCO= 
THPR= 
PWRCL= 


3493.5435 

4139.6445 


600.0000 
7.3662 
0-1469 
3493.5435 
4 139*6445 


600*0000 
6*4980 
0*1297 
3512.6436 
4 139*6445 


600*0000 

6.4980 

0*1297 

3512*6436 

4139.6445 


CLIMB DATA-AIRPLANE* OGW 


GW =36975.0000 ALT= 
V = 169*3525 VGNO= 
PRQPNL= 0.8449 CL= 
PROPNC= 0*8983 PRQPCL= 
THPAP = 3225. S891 THPAQ= 
RC = 1412*9944 SFC = 


ALT= ISO 00-0000 TEMP= 5.5130 OHGR= 600.0000 

VGNO= 168*7767 ALPHA= 8.5647 ALPHAC= 4.7260- 

CL= 1.1277 CD= 0*0957 DCD= 0.0944 

QPCL= 0-2722 PROPCD= 0*0118 THPR= 3224.7180 

HPAQ= 3516.B2S1 1NTMPA= 3796.8291 PWRCL“ 3796*8282 

C = 0.3952 FF= 1500.3271 


CLIMB DATA-AIRPLANE* DGW 


GW =36975.0000 
V = 169.3525 
PROPNL= 0.8449 


FRDPNC= 


THPAP = 3225.5891 


0*8983 PROPCL= 


ALT=15000 .OOOO 
VGNO= 168*7767 
CL= 1.1277 


0.2722 


= 1412*9944 SFC 


THPAQ= 3516*8281 


TEMP= 

ALPHA= 

CD= 

PROPCO= 

INTMPA= 

FF= 


5*5130 

8.5647 

0.0957 

0*0118 

3796*8291 

1500*3271 


oMgr= 

ALPHAC= 

DCD= 

THPR= 

PWRCL- 


600.0000 

4,7260 

0.0944 

3224.7180 

3796,8281 


CLIMB DATA-ATRPLANE* OGW 


GW =36975.0000 
V = 184.0588 
PROPNL= 0.RS93 


PROPNC= 


THPAP = 2826,0222 


0.8959 PROPCL= 


ALT=20000,0000 
VGNO= 183.8340 
CU= 1.1358 


= 920*7468 SFC 


THPAQ= 3507.470 0 


TEMP- 

ALPHA= 

CD= 

PROPCO= 

TNTMPA= 

FF= 


-12*3160 

8*6404 

0*0967 

0*0118 

3335*3682 

1301*1270 


□MGR = 
ALPHAC^ 
OCD== 
THPR = 
PWRCLi= 


600*0000 

2.8315 

0*0566 

2825.3489 

3335*3672 


CLIMB OATA-AIRPUANE* OGW 

GW =36975.0000 ALT=2 0000 . 0000 TEMP= -12*3160 DMGR= 600,0000 
V = 184*0588 VGND= 183*8340 ALPHA= 8*6404 ALPHAC= 2*a:^lS 
PROPNL= 0*8593 CL= 1-1358 C0= 0*0967 DCD= 0*0566 
PROPNC= 0*8959 PROPCL= 0*2515 PROPC0= 0*0118 THPR= 2025*3489 
THPAP = 2826*0222 THPAQ= 3507.4780 INTMPA= 3335.3682 PWRCL= 3335*3672 
RC = 920*7468 SFC = 0*3901 FF= 1301*1270 - 
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RELL HEUICOPTER COMPAJ^Y 
design synthesis PRQGRAft 


DESIGN POINT NUMBER 11 


PAGE 7 
DATE 06/12^75 


fuel flows and speeds 


LQ« 

A6?S9 

3697S 

27731 

1S4S8 


46219 

36975 

27731 

iBASa 


RCH FFHCL 
0 O 

O O 

O O 

O 0 



1 

- 

2 


3 


4“ 

*■ — 



— 



yi 

HCR 

VI 

HCR 

Vt 

H««R 

VI 

HCR 





A62I9 

0 

O 

0 

0 

0 

O 

0 

O 





3 6975 

0 

0 

0 

0 

0 

0 

O 

0 





P7731 

0 * 

O 

0 

O 

o 

0 - 

0 - 

0 


- 

... - -- 

. .. 

IBAEB 

0 

0 

0 

0 

0 

0 

O 

0 








1 






2 






1 



2 - 



1 



2 



V3 

ACL 

FFl 

V3 

ACL 

FFl 

V3 

ACL 

FFl 

V3 

ACL 

FF 1 

46219 

150 

1167 

1741 

150 

1167 

1741 

161 

1078 

1695 

161 

1078 

1595 

36975 

133 

19S2 

1747 

133 

1952 

1747 

143 

1B79 

1701 

143 

1879 

1701 

27731 

112 

3176 

1754 

1 12 

3176 

1754 

121 

3120 

1707 

121 

3120 

1707 

I 8488 

78 

54 44 

1761 

7B 

5444 

1761 

S7 

5413 

1713 

87 

5413 

1713 

. 



3 






4 




• 


1 



2 



1 



2 



V3 

ACL 

FFl 

V3 

ACL 

FFl 

V3 

ACL 

FFl 

V3 

ACL 

FFJ 

46219 

174 

9 75 

1654 

174 

975 

1654 

189 

666 

1514 

189 

666 

IS14 

36975 

155 

1T91 

1659 

155 

1791 

1659 

169 

1413 

1500 

169 

1413 

1500 

2773! 

132 

3;j52 

1665 

132 

3052 

1665 

144 

2549 

1487 

144 

2549 

1487 

lB48a 

97 

5:3 71 

1673 

f= 

97 

5371 

1673 

111 

4619 

1474 

111 

4619 

1474 


V3 

1 

ACL 

FFl 

V3 

2 

ACL 

FFl 

' 

, . . 

— 





46219 

206 

228 

1318 

2 06 

2 28 

1318 







36975 

184 

9?l 

1301 

184 

921 

1301 







PT731 

isa 

1955 

1285 

158 

1955 

1285 

’ “ 

-■ 


*■' 




iB4B8 

12*VC 

38 13 

1270 

125 

38 13 

1270 










V2 

ACR 

V2 

ACR 

V2 

ACR 

V2 

ACR 

V2 

ACR 

V2 

ACR 

t 

46219 

0 

0 

230 

138 5 

0 

O 

206 

1 147 

240 

1475 

0 

0 


36975 

O 

0 

211 

1099 

0 

o 

234 

1080 

251 

1462 

0 

0 


27731 

0 

0 

195 

835 - 

0 

0 

214 

807 

260 

1484 ' 

0 

0 

A 

S8488 

7* 

o 

O 

8 

181 

721 

9 

o 

0 

190 

586 

266 

1502 

0 

0 


V2 

ACR 

V2 

ACR 

V2 

ACR 


206 

Z 190 

162 

1090 

155 

lose 


244 

1 146 

245 

864 

138 

884 


264 

1171 

125 

682 

220 

T03 


270 

1 145 

102 

506 

98 

526 











OV..vmA£ FA?}i'P 
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I 
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I 
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BELU HELICOPTER COMPANY PAGE B 

DESIGN SYNTHESIS PROGRAM - -- DATE 06/^32/75 

DESIGN POINT NUMBER 11 


SEGMENT 

mode 

WP 

H 

V 

0 

T 

W 

FR 

t21 SEGMENTS! 

tSTARTl 

8620 

0 

0 

0 

0.000 

36975 

0 

1 

WUP 

8620 

0 

o 

0 

0.017 

36955 

20 

2 

tdf 

8620 

0 

0 

0 

0*033 

36925 

50 

3 

ALO 

8620 

0 

138 

0 

0 ■ 050 

36911 

64 

4 

ACL 

B620 

20000 

177 

33 

0.268 

36583 

392 

S 

ACR 

8620 

20000 

234 

171 

0.848 

3 5953 

1022 

6 

ACR 

8620 

20000 

234 

172 

0*653 

35948 

1027 

7 

□ SC 

6620 

10000 

234 

188 

0.919 

35927 

104B 

8 

ACR 

86 20 

lOOOO 

209 

169 

0.924 

3 5922 

1053 

9 

DSC 

8620 

200 0 

209 

200 

0*977 

35905 

1070 

SO 

ALO 

8620 

2000 

136 

200 

1.00? 

35883 

1092 

t i 

DSC 

8620 

1000 

136 

200 

1*0 19 

35877 

1098 

12 

DSC 

8620 

0 

136 

200 

1*040 

35866 

1 109 

13 

GND 

8620 

0 

0 

200 

1 *056 

35846 

1 129 

14 

ACR 

8620 

20000 

234 

228 

1*091 

35696 

1279 

IS 

DSC 

6620 

5000 

234 

248 

1*174 

3 5670 

1305 

16 

ALO 

8620 

5000 

142: 

248 

1.507 

35392 

1SS3 

IT 

OSC 

8620 

2000 

142 

250 

1.524 

353BB 

1587 

18 

ALO 

8620 

2000 

135 

250 

1.549 

3S36T 

1608 

19 

DSC 

8620 

1000 

135 

250 

1*566 

35360 

1615 

. 20 

DSC 

8620 

0 

135 

250 

1 *587 

35350 

1625 

21 

WUP 

8620 

0 

0 

250 

1*603 

35330 

1645 

MISSION FUEL* 

INCLUC^NG RESERVES. 

is: 

1645 





FUEL RESERVES AT MAX. ENDURANCE CONDITION 


END OF MISSION 

DESIGN GROSS WEIGHT = 36975 » FUEL REQUIRED = 1645 . FUEL AVAILABLE = 16S2 

enter 1 FOR tfT, EST* PARAMETERS. C5R 2 TO REPEAT ACESOI & MSJO04T 

2.0S42E+00 T.2&7BE + 0I 1.466«E+03 2.6933E + 00 2.2262E + 01 3.S7O1E+0O I«6965E-^02 1.3I69E+02 

2.4791E+01 3.1B92E+0! 2.6PS3E+02 4.14IIE+01 3.0304E+01 1.1057E-01 1-9396E+02 2.3425E+02 

, I.64S2E + 03 S.2B21E + 02 1«OQOOE-I-Ol 1.0S65E +00 1.056SE+00 2.0003E+02 1#IR66E-01 4.9775E+00 

3.6n5BE+00 l.4672E'f01 3.7707E+01 3.89I5E+01 l.OOOOE+00 4.0000E+00 2.2192E+03 2.6561E+04 

4.7111E + 02 2.4090E + 03 4.5267E+00 7.989eE'K>3 3.4159E'fOO 1 .82S9E+04 2.4A77E4-a3 It.5220E+02 

3.0956E+00 2.0000E+04 1.1289E't‘03 5*5132E+00 2.S495E-01 7.00I6E-OI 1 *2836E>^00 0.Q000E400 

O.OOOOE4<QO 8.6200E-^03 2«0000E^00 

TRY DGWts 3696B 

ENTER It TO TRY ANOTHER OGW J 0 TO QUIT: ” 

ENTER 1 FOR PRINTOUT ANVWAY. 2 TO INCLUDE COST# ANYTHING ELSE TO QUIT? 


} 



BELL HELICOPTER COMPAMY 
DESIGN SYNTHESIS PROGRAW 

DESIGN POINT NUMBER II 


PAGE 9 
DATE 06rf^I2/TS 


COST CHARACTERISTICS 
1R7A DOLLARS 


BASIC AIRCRAFT DATA 

DESIGN GROSS WEIGHT* LQS 
WEIGHT EMPTY* LSS 

ROTOR DIAMETER* FT -- * - 

RATED POWER PER ENGINE C IRP SL5>» SHP 
DISC LOADING* PSF 
WING LOADING* PSF 

POWER LOADING* LB^HP — - 


36975 

26562 

33*06 


1312 

16.15 i 
romoo 
7oOS 


COST FACTORS 

DEPRECIATION PERIOD* VRS 

UTILIZATION* QHRyVR 

ENGINE TBO* BHR 

dynamic systems TBO* SHR 

MAINTENANCE LABOR RATE* S/MHR 

MAINTENANCE BURDEN* (RATIO OF DIRECT LABOR! 

insurance RATE* X AIRCRAFT INITIAL COST 
flight crew cost (TOTAL)* S/QHR 
FUEL COST RATE* S/LB 

PRODUCTION quantity - - 


22 

2500- 

A500 
3000 
6 « 0 (! 

1*50 - - 

2*00 

236*<%a 

0o020 

300 " 


aircraft COMPONENT COSTS 

airframe* StM) 1*625 

DYNAMIC SYSTEMS*S(W) - ' “ - ** 0.S3S 

ENGINES* S(M) 0*31A 

AVIONICS* SIM! 0*250 

RDTE/UNIT* S(M) 0-000 

SPARES* S(M> “ • 0*390 

TOTAL INITIAL (EA*)* S(HI 3*117 

DIRECT OPERATING COST BREAKDOWN 

DEPRECIATION* S/BHR ’ - ■ - 103*90 

MAINTENANCE PARTS* S/BHR 39*32 

maintenance LABOR* */BHR 119*66 

insurance* S/RHR 21*62 

CREW* S/BHR — 136. AB 

FUEL* S/BHR 23-15 

OTHER* S/BHR 0*00 

summary .. ... — — 

DIRECT OPERATING COST* S/BLOCK-HR AAA -8 2 

DIRECT OPERATING COST. S/TON-NMI 0*58 

direct operating cost* cents/ ASSM a *54 





BELL helicopter COMPANY 

DESIGN synthesis PROGRAM ' 

DESIGN POINT NUMBER 13 


page 10 
DATE 06/13/75 ' 







o 


«• 




group weight statement 

ROTOR GROUP 
WING GROUP 

TAIL GROUP 

HORIZONTAL 

vertical 

BODY GROrP 

LANDING GEAR " . - . 

NOSE 

MAIM 

AUXILIARY 

FLIGHT CONTROLS GROUP - 

NONROTATING 

ROTATING 

CONVERSION SYSTEM 

ENGINE SECTION ’ - - ‘ ‘ 

PROPULSION GROUP 

engine INSTALLATION 
EXHAUST SYSTEM 

LUMRICATION SYSTEM - - “ - 

FUEL SYSTEM 
ENGINE CONTROLS 
STARTING SYSTEM 

DRIVE SYSTEM — * - 

GEARBOXES 2409 

SHAFTING 423 

INSTRUMENT GROUP 

HYDRAULIC GROUP - “ 

ELECTRICAL GROUP 
. AVIONICS GROUP 

FURNISHINGS AND EQUIPMENT GROUP 

environmental control group 

AUXILIARY POWER UNIT 
OTHER 

LOAD handling GROUP 

weight empty “ 

TO SEE ALL NASAWT VARIABLES ENTER 1? ELSE Ot 


2219 LBS 
2620 

385 - ^ 

227 

Z5B 

4955 

1481 ■ 

365 

1094 

22 

2758 

2161 

307 

290 

441 - 
4896 

1319 

76 

194 - — 

165 

205 

105 

2832 “ ' — - - 


293 

325 

495 

458 

3526 

1371 

33S 

O 

0 

26561 LBS - 


vc> 



MISSION WEIGHT SUMMARY , \ 

WEIGHT EMPTY 26561 LBS \ 

CREW - ‘ 520 - - , 

PAYLOAD 8100 j 

AUXILIARY TANK 0 

TRAPPED FLUIDS ‘ 142 

FUEL AVAILABLE 1652 

MISSION GROSS WEIGHT 36975 

DESIGN GROSS WEIGHT 3697?^ LBS 









BELL HELICOPTER COMPANY 
DESIGN synthesis PROGRAM 


PAGE 12 
DATE 06/^1 2/7S 


DESIGN POINT NUMBER ll 


aircraft DATA 


V. 


aircraft characteristics- 
available passenger seats 

MAXIMUM GROSS WEIGHT. LB 

DESIGN GROSS WEIGHT* LB 

WEIGHT EMPTY. LB 

LIMIT FLIGHT LOAD FACTOR. G 

OVERALL DIMENSIONS (ROTORS TURNING)- 

HELICOPTER MODE: 

LENGTH. FT 
WIDTH. FT 

HEIGHT. FT ' - “ " 

DISTANCE BETWEEN ROTOR CENTERS* FT 
airplane MODEr 
length* ft 

WIDTH* FT 

HEIGHT. FT 

DISTANCE BETWEEN ROTOR CENTERS. FT 
NEUTRAL CENTER OF GRAVITY LOCATIQN- 

, STOL MODE* MAST 60 DEGREES 

STATION LINE. IN 
RUTTOaC LIME. IN 
WATER LINE* IN 

AIRPLANE MOOES 

STATION LINE. IN 
BUTTOCK LINE* IN 
WATER LINE. IN 

MOMENT OF INERTIA- 

Helicopter mode: 

PITCH* SLC-FTE 
ROLL. SLG-FT2 

YAW* SLG-FT2 — - 

CROSS! R-V). SLQ-FT2 
AIRPLANE MODES 
PITCH. SLG-FT2 

ROLL. SLG-FT2 — 

YAW* 5LG-FT2 
CROSS (R-Y)* SLG-FTS 
GROUND LOCATION- 

WATER LINE. IN - - 


45.000 

36975*000 

36975.000 

26561.000 
2*500 


77.750 
81*081 
26*173 -- 
48*018 

77.750 

R0.534 

25.A55 

47*471 


440. 8SX 
0*000 
171. 289 


439.977 

0*000 

is&osae 


139984.875 

255953*813 

394921*936 

3620.138 

130029*500 

244316.625 

401573.250 

2190.133 

12*603 - ■ 


ROTOR CHARACTERISTICS- 
HUB TYPE 

PLAOE TYPE ’ 

DIRECTION DF ROTATION (INBOARD TIP MOTION) E 
HEL I COPTER/ A r RPLANE 
NUMBER OF blades 

DISC LOADING AT DST, LB/FT2 

BLADE LOADING COEFF. (CT/SIGMA) AT DST SL 90F 
ROTOR SPEED- 

HELICOPTER MODES 

TIP SPEED* FT/SEC 

R PM 

AIRPLANE mode: 

TIP SPEED. FT/SEC 

RPH — .. 

SOLIDITY 

DISC AREA PER ROTOR. FT2 
ROTOR diameter. FT 

0L A)E CHORD* IN 

BLADE THIST(EFFECTTVE>* DEG 
delta THREE* DEG 

BLADE flapping INERTIA. SLG-FT2 

FLAPPING SPRING RATE, FT-LB/DEG 

LONG. AND LAT. FLAPPING RESTRAINT* FT-LS/DEG 
PRECONE ANGLE* DEG 

BLADE INPLANE EFFECTIVE MASS. LBS 

BLADE TNPLANE MpMENT DF INERTIA. SLG-FT2 

DIST FROM VIRTUAL HINGE TO BLADE CG* FT 
DTST from virtual HINGE TG MAST CENTER* FT 
RAD* OF GYRATION ASOUT BLADE CG. FT 


GIMBAL 

STIFF-lNPLANE ^ 


AFT/UP 

3.000 

16.150 

0.124 


700*000 

404*350 

600*000 
346*586 “ 

0.119 

6S8.56S 

33*063 

24*651 ^ “ 

44*100 

-15.000 

444*351 

572.203 

858*305 

2*500 

117*885 

341*323 

5*290 

5*264 

3*306 


nOTVF 

ENGINE TO TILT ROTOR GEAR RATIO 


45*156 


PAGE MIS- 
DATE 06/12/73 


RELU HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUF^BER It 
ENGINE TQ INTERCONNECT GEAR RATIO 
INTERCONNECT TO ROTOR GEAR RATIO 
RATED TORQUE OF ROTOR SHAFT f* FT -LB 

rated Torque of interconnect shaft* ftm-b 

RATED TORQUE OF ENGINE DRIVE SHAFT* FT-LB 
drive system inertia AT ROTOR SHAFT* SUG-FT2 


2»029 

22*259 

50809.648- 

1466*761 

471*113 

3374*123 


POWER plant- 

number OF ENGINES 4*000 

intermediate rated POWER ( TOTAL-SLS ) * HP 5243*160 

POWER loading AT DGW • LB/HP — ' 7*052 

EMERGENCY POWER RATING! PER ENGINE-SL* DOFJ* HP 1346*443 

engine torque AT EMERGENCY RATING* FT-LB 387*142 

MAX. CONT. POWER RATINGfPER ENGINE-SLS)* HP 11Q6.752 


POD character 1ST I CS- 

CDNVERSION PIVOT LOCATION: 

STATION LINE* IN 

BUTTOCK LINE. IN 

WATER LINE. IN 

DISTANCE BETWEEN PIVOT AND HUB CENTER* IN 

POD LENGTH AHEAD OF PIVOT* IN 

POO LENGTH AFT OF PIVOT. IN 

f3od width, in 

POD HEIGHT. IN 

POD WEIGHT tEACK). LBS 

DISTANCE FROM PIVOT TO POD C6* IN “ 


422-840 

284*828 -- 

200*000 
75. 161 
126-739 

101,000 * 

45*500 

54*320 

3994*922 

20.804 


WING- 
WING LOADING AT DGW* LB/FT2 

WING AREA* FT2 - 

FLAP AREA! total). FT2 
SPOILER AREACTOTAL3* FT2 
WING SPAN. FT 

WING MEAN AERODYNAMIC CHORD: 

CHORD. FT 

STATION LlNEtt/4 MAC). IN 
BUTTOCK LINE! 1/4 MAC). IN 

WATER LINE(I/4 MAO. IN 

LEADING EDGE STATION. IN 
TRAILING EDGE STATION* IN 
ASPECT RATIO 

TAPER RATIO 

SWEEP. DEG 
DIHEDRAL. DEC 
INCIDENCE. DEG 

ATRFOTL THICKNESS* X MAC 

MAXIMUM THICKNESS LOCATION. X MAC 
FRONT SPAR STATION AT FUSELAGE. IN 
AFT SPAR STATION AT FUSELAGE* IN 


TA JL- 

horizontal: 

VOLUME COEFFICIENT 

ASPECT RiiTIO - " 

HORIZONTAL TAIL ARM* FT 
AREA. FT2 
SPAN* FT 

mean AERODYNAMIC CHORD* FT 

1/4 MAC STATION LINE* IM 
1/4 MAC BUTTOCK LINE:* IN 
1/4 MAC water line. IN 

SWEEP(MAX THICKNESS)* DEG 

ELEVATOR AREA. FT2 

vertical: 

NUMBER OF FINS 

VOLUME COEFFICIENT 

ASPECT RATIO! EACH) 

VERTICAL TAIL ARM* FT 
ARE A! TOTAL). FT2 

SPAN! EACH). FT 

MEAN AERODYNAMIC CHORD* FT 
1/4 MAC STATION LINE* IN 
1/4 MAC BUTTOCK LINE. IN 

1/4 MAC WATER LINE. IN 

SWEEP(UPPER PANEL* MAX THICKNESS) * DEG 
RUDDER AREA, FT2 


7Q-0Q0 

528*214 

143,.379 

55.146 

72*678 


7*268 
439-977 
204. 86S 
192.3B6 
418-174 
505*387 
10.000 
1,370 
0.000 
2*000 
4*000 
- 23.000 
40*000 
426.896 


1.639 

3.745 - 

37,090 

169*646 

25.026 

6.730 - 

865.060 

7S.617 

203*968 

0.000- - ‘ 

50,894 


2.000 
0,130 
2.440 “ 
37.895 
131.694 
12,677 
5.194 
894.726 
151,234 
234*814 
13.656 
38.505 





BELL HELICOPTER COMPANY 

DESIGN synthesis PROGRAM 

DESIGN POINT NUMBER U 

FUSELAGE- 

MOST ForiWARO STATION LIKEa IN 

MOST AFT station LINE* IN 

TOP STRINGER WATER LINE» IN 
BOTTOM stringer WATER LlNEv IN 
MAX WIDTH buttock LlNEc IN 

LENGTH^ FT ’ 

WIDTH* FT 
HEIGHT# FT 


PAGE 1 A 

DATE 


30*000 

945*000 

192.603 

42*603 

75*000 

76*250 

12*500 

12.500 


LANDING GEAR- - ^ 

ULTIMATE landing LOAD FACTOR* G 5*250 

LANDING SPEED* KNOTS 30.000 

NOSEtTURN CENTER GROUND LEVEL 

STATION LINE* IN ‘ 80.000 

MATN( EFFECTIVE CENTER GROUND LEVELS 

STATION LINE* IN 508*569 

BUTTOCK LINE* IN 109*923 

TAIL BUMPER 

STATION LINE# IN 900.000 

WATER LINE# IN 117*467 



|NTER OPTION TO READ NEW ARRAYS: 

ENTER 0 TO SKIP DESIGN DATA Am GO DIRECTLY TO TECHNOLOGY DATA; 






BELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


PAGE 1 
DATE 06/06/75 


DESIGN POINT NUMBER 15 
DGW “ 36360 


COMPONENT ZERO -LIFT DRAG* AIRPLANE# FLAPS UP 


WING 

NOR VERT FUS 

NAC BOOMS EXT 

MISC 

TOTAL 



3.97 

1 e 32 I • 

03 7.02 

2*26 O 

.00 2*00 

0.00 

17*61 



DRAG WITH LIFT# AIRPLANE# FLAPS UP 






alpha 

CL 

CD 

CLWP 

CLH 

CLPRP 

CDWP 

CDF 

CDH 

-A.^00000 

-0*18513 

0*04379 

-0.07022 

-0*11186 

-0.00306 

0,01305 

0.01953 

0*00496 

-2*00000 

0*0221 0 

0*03919 

0.10532 

-O.O0SB6 

-0.00137 

0.01328 

0.01575 

0.00392 

0*00000 

0*22901 

0.03969 

0.26086 

-0*05186 

0.00000 

0.01575 

0.01449 

0,00320 

2*00000 

0.43613 

0.04528 

0.45640 

-0.02186 

0*00156 

0*02048 

0.01575 

0.00281 

4*00000 

0*64400 

0.05596 

0.63194 

0*00814 

0*00391 

0.02745 

0*01953 

0*00273 

6*00000 

0.65316 

0.07173 

0.80748 

0.03B14 

0*00754 

0*03667 

0*02583 

0*00298 

5*00000 

1 .06417 

0*09260 

0*98302 

0*06314 

0.01301 

0*04815 

0-03466 

0*00355 

10*00000 

1 *27760 

0.11656 

1*1 6856 

0*09814 

0*02091 

0*06187 

0.04600 

0,00445 

12.00000 

1 .49404 

0*14961 

I *33409 

0*12814 

0*03130 

0.07784 

O.0S9S7 

0.00566 

14*00000 

J *71409 

0*18576 

1.50963 

0*15815 

0*04632 

0.09606 

0*07626 

0*00720 

SPEED POWER OATA-AIRPLANE 







GW = 

36360 ALT= O 

TEMPi 

59 OHGR = 

- -600“ 

— .. — 

^ “ 

- • • — ■ ■ ■ 

V 

XStJiiO 159 

.0 179.0 

199*0 219.0 239.0 

259.0 

279.0 299.0 

319.0 


ALPHA 

6*760 6*215 4.450 

3*164 2* 

246 1.532 

0.976 

0*536 0*160 

-0.110 



1 


1 


I r 


> I 


0E8.U HELICOPTER COHPANV 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMaCR 15 


page 2 

DATE OaxOB/75 


CL » 

t.146 

0*876 

0.691 

0*559 

0*462 

0.388 

0*330 

0*284 

0*248 

0.218 

CD B 

0*1020 

0*0737 

0.0591 

0*0510 

0*0463 

0*0435 

0.041H 

0.0407 

0*0400 

0*0395 

F - 

50.0 

36*0 

28*7 

24*8 

22*fi 

21 * 1 

20.3 

19*7 

19*4 

19,2 

PROPCLo 

0 *0975 

0*0882 

0*0858 

0.0877 

0*0924 

0*0992 

0*1073 

0*1163 

0*1260 

0*1363 

PROPCD= 

0.00 99 

0*0104 

0*0109 

0.0113 

0*0116 

0*0119 

0*0122 

0*0125 

0*0130 

0.0134 

PROPN as 

79*5 

78*1 

77.6 

77*7 

78*2 

78.9 

79*7 

80*3 

B0.7 

81.0 

PWREOD- 
UTLHP = 

18 58 
4081 

2033 

2333 

2760 

3318 

4014 

4656 

5863 

7060 

8443 

NORMPW»a 

5604 

5654 

5708 

5766 

5823 

58B0 

5943 

6017 

6107 

6214 

U/D a 

8*3 

6*7 

8.6 

a.o 

7.4 

6*6 

6.0 

5*3 

4.7 

4.2 

SFC = 

0.5546 

0.5317 

0*5002 

0.4697 

0.4466 

0*4238 

0.4097 

0.4006 

0.3940 

0*3907 

FF = 

1030 

1081 

1 167 

1297 

1478 

1701 

1989 

2349 

2782 

3298 


VHC-Q L IM ITEO 
VMCX ?39*0 

FF B 1700.5 


SPEED POW 
GW = 

V = 

ALPHA = 

CL = 

CD 

F - 

PRPPCLb 
PROPCD= 
PROPN = 
PVfREQ£>=^ 
UTLHP 
NORMPW= 
L/D 
SFC 
FF 


= 0 


ER DATA- 
A5AS0 
167.4 1 

&.76S 6 

1-140 0 

.1020 O. 
50-.0 
.1590 
•LI ;o 
d L • ' 

aSb'i 

367:; 

5006 

9.0 

4535 0. 
1170 


AIRPLANE 


ALTb 
67.4 
• 562 
*914 
0773 
37.7 
1435 


O 

0*0114 0«011B 


sooo 
207*4 
4b9B3 
0*747 
0*0631 
30.7 
0* 1366 


04*6 

2774 


6 3*B 
3097 


5059 5114 

9*4 9*3 

4448 0*4325 
1234 1339 


TEMP= 
227.4 
3*780 
0.621 
0.0545 
26.5 
0*1 353 
0.0121 
83.2 
3547 

5169 
B.9 


41 

247*4 

2*853 

0.525 

0*0492 

23*9 

0.1379 


OMGR = 
267*4 
2*126 
0*449 
0*0456 
22.2 
0.143^ 


540 
287.4 
! *544 
0.3B9 
0.0436 
21 . 1 


0*0123 0*0125 


63*0 

4127 


5227 

S.4 


63.1 

4844 

5293 

7*7 


0*1505 0*1591 
O *0126 
63* I 
5716 


307.4 327*4 

1.071 0.682 

0.340 0*300 

0.0420 0*0410 
20.4 19.9 

0.1687 
0.0134 0*0144 
62*9 82.3 


5369 

7.0 


6770 

54SB 

6.3 


0.4213 0*4144 0*4090 0*4055 0.404B 


SPEED POWER OATA-AlRPLANE 
GW =r 36360 ALT= 5000 
V s 149*6 169*6 £69*8 

ALPHA Si e.76B 6.367 4*668 

CL - 1*146 0.892 0.714 

CD B 0*1020 0*0752 0*0607 
F = 50*0 36.7 29.5 

PROPCLn 0*1324 0.1192 0.1144 
PROPCQb 0*0105 0*0109 0*0114 
PROPN = 64*1 82.7 81.8 

PWR EOO=. 18 91 2055 2334 

UTLHP = 3673 

NORMPtfa 4963 5012 5065 

L/D 31 6*8 9.2 9.1 

SFC s 0*4963 0*4805 0*4612 
FF = 959 96 7 1076 

SPEED POWER DATA-AIRPLANE 


1494 


TEMP= 
209*6 
3*425 
0.564 
f^.0524 
25*4 
0.1 151 
0.01 18 
82.4 
2730 

5120 

8*6 


2318 


1710 


41 
229*e 
2*469 
0*467 

0*0474 0-0444 
23.0 21.5 

0.1193 0*1259 0*1342 
0.0121 0*0123 0.0125 
81*4 51*8 82.2 

3245 3633 4655 


1931 


OMCRb 
249. a 
1*767 
0*412 


2741 


6038 

5558 

5.7 

0.4066 

3260 


S40 
269.8 
t*200 
0.353 
0.0424 
20*6 


239*6 309.8 

0-745 0.375 

0.306 0.26B 

0*0412 0*0403 


20.0 

0. 1436 


19*6 


329.S 

0*071 

0*236 

0.0398 

19.3 


0.012S 0*0134 


0.1542 0.1652 


5175 

7*9 


5234 

7*2 


0*4439 0*4267 0.4155 


GW 
V B 

ALPHA =; 
CL = 

CD 

F a 


27270 
129.7 
6*766 
1.146 
0.1 020 
50*0 


PROPCL= 0 *1 038 
PROPCOb 0*0099 


ALTS 

149.7 

6*066 

Q.860 

3*0723 

35*3 


PROPN = 
PWREQD^ 
UTLHP = 
NORMPWii 
Ly'D ~ 

SFC 

FF = 


80.7 
1261 
3673 
49 18 
a .5 
0*5801 
743 


5000 
169.7 
4.243 
0.669 
0*0576 
28*0 
.0933 O.OvlO 
*0104 0*0109 
78.7 
1647 


79.3 

1414 


4963 50H2 

8*9 8*6 

i5554 0.5212 
785 858 


1212 


TEMP= 
1B9.7 
2*959 
0.536 
0 *049B 
24*2 
0 .0936 
0.0114 
76*8 
1982 

5065 

6.0 

0*4845 

96X 


1385 


1614 


5301 

6.5 

0*4098 

1908 


82*4 

5580 

5379 

5*8 

0.4051 

2261 


62*3 

6686 

54 69 
5.2 


0.O144 
81*9 
8003 

5570 
4*6 


41 
209.7 
2*021 
0*438 
0.0454 
22a0 


omgr= 

229.7 
1.317 
0-3S5 
0.0428 
20*8 


540 

249.7 

0*774 

0*309 


269.7 

0.348 

0.265 


0*0995 0.1075 
0*0117 0*0120 
79.2 79.9 

2426 2981 


0*0412 0*0403 
20.0 19.5 

0.1170 0.1274 
0o0123 0.0125 


0.4044 0.40SO 
2704 324 S 


289*7 309.7 

0.007 -0*271 
0*230 0*201 

0.0397 0.C393 


19 .2 


329.7 
“0*499 
0.177 
0-0391 
19.0 


80.7 

3653 


81 *4 
4456 


19.1 

0*1366 0.1502 0*1622 
0.0128 0.0134 0*0144 
82.0 
6538 


61 .9 
54 08 


81 *6 
7877 


5120 5175 5234 5301 5379 5469 5569 

7*2 6.4 5-7 5.1 4*5 4.0 3.5 

0.4551 0.4339 0*4180 0*4207 0*4051 0*4042 0.4045 

1104 1293 1527 1830 2191 2643 3186 


SPEED POWER DATA- AIRPLANE 


GW 

= 

16 160 

ALT^i 

5000 

TEMP- 

41 

OMGR = 

540 






V 

V 

105*9 

125*9 

145*9 

16S.9 

185.9 

205.9 

225*9 

245.9 

265 *9 

265.9 

305.9 

325.9 

ALPHA 

s 

8*768 

5*595 

3*613 

2-H9T 

1 *380 

0*716 

0.220 

-0*159 

-0.457 

-0.694 

— O * 886 

-1.044 

CL 

s 

1* 146 

0*811 

' 0*604 

0.467 

0.372 

0.303 

0*252 

0*2 B3 

0.162 

0.157 

0.137 

0.22E 

CD 


0*1020 

0*0681 

0.0535 0.0465 

0*0430 

0.0411 

0 * 040 1 

0.0395 

0*0.191 

0.0369 

0.0368 

0.0386 

F 

= 

50*0 

33*2 

26*0 

22.6 

20.9 

19*9 

19.4 

19.1 

19-0 

18.9 

16*8 

18.8 

PROPCL 

,= 

0.0726 

0*0654 

0.0658 0*0707 

0.0783 

0*0877 

0.0982 

0.1095 

0*1213 

0*1335 

0.1459 

o.isa& 

PROPCO* 

0*0092 

0*0096 

0*0103 0.0106 

0*0113 

0.0117 

0.0120 

0,0122 

0.01 24 

0.0127 

0.0132 

0.0142 

PROPN 

V 

74 «0 

72*8 

73.2 

74.3 

75.8 

77.2 

78*6 

79.8 

80.6 

81.6 

a 1.3 

81.6 





I 


f 


! 


f 


i 


i 




bell helicopter company 



PAGE 

3 




DESIGN SYNTHESIS PROGRAM “ 



DATE 08/08/75 




DESIGN POINT NUMBER 16 





PWREQD® 

760 B61 1044 1313 1673 S133 

2698 

3376 

4178 

5122 

6236 

7554 

UTLHP 

a 

3673 







NORMPWn 

A671 4910 49S4 SOOE 5055 5110 

5164 

5223 

5207 

5363 

S4S1 

5S50 

L/D 

V 

7«a 8 b2 TmS 7.0 5*4 

4*7 

4*1 

3*6 

3*1 

2m7 

2*4 

SPC 

a 

0*7257 0*6850 0*6286 0*5705 0*5162 0*4712 

0*4433 

0*4226 

0-4124 

0*4060 

0*4039 

0 .4040 

FF 

>c 

$52 5^0 657 749 864 1005 

1 196 

1427 

1723 

2079 

2519 

3052 

SPEED 

POWER DATA-AIRPLANE 







GW 

s 

45450 ALT- 2000 TEMP=* 52 OMGR- 

540 






V 

iH. 

160*1 180*1 200*1 220*1 240*1 260*1 

280* 1 

300* 1 

320*1 




ALPHA 

s 

8*768 6*497 4.6S7 3.637 2*706 l#9fi0 

1 *404 

0*938 

0*556 




CL 

E 

1*146 0*905 0*733 0*606 0*509 0*434 

0*374 

0*326 

0.267 




CD 

X 

0*1020 0*0764 0*0631 0*0536 0*0485 0*0452 

0-0431 

0*0417 

0*0407 




F 

tz 

50*0 37*3 30*2 26*1 23*5 21*9 

20.9 

20*2 

19.7 




PROPCLat 

0*1478 0*1332 0-1272 0*1267 0*1200 0*1359 

0*1436 

0*1526 

0*1625 




PRQPCDs: 

0*0107 0*0112 0*0116 0*0119 0*0122 0.0124 

0*0126 

0.0130 

0*0136 




PROPN 

ss 

85*4 84.0 83*1 82*6 62*4 82*6 

82 -B 

62*3 

02*5 




PWREQOs 

2489 2686 3018 3486 4091 4040 

574 5 

6832 

81 33 




UTLHP 


3673 







NORHPWst 

5302 5354 5409 5464 5520 SS8 1 

5653 

5739 

50 39 




L/D 

za 

9*0 9.4 9*2 8*8 8*2 7*5 

6*8 

6*1 

5 *5 




SFC 

a 

0*4707 0*4604 0*4471 0*4322 0*4200 0*4138 

0*4083 

0.4064 

0.4063 




FF 

a 

1172 1236 1349 1507 1718 2002 

2346 

2777 

3305 




SPEED 

POWER DATA-AlRPLANE 







GW 

s 

36360 ALTi 2000 TEMP= 52 OHGR= 

540 






V 

= 

143.2 163*2 183*2 203*2 223*2 243-2 

263*2 

283*2 

303*2 

323.2 



ALPHA 

E 

8*768 6.276 4*537 3*280 2.342 1*625 

1 -064 

0*6X8 

0*256 

-0*040 



CL 

s: 

1.146 0*882 O*7J0 0*569 0.472 0*397 

0*339 

0*293 

0 *256 

0*225 



CO 

a 

0*1020 0.0743 0*0597 0*0515 0*0467 0*0438 

0*0420 

0*0409 

0.0401 

0.0396 



F 

c: 

50*0 36*2 29.0 25*0 22.7 21*3 

20*4 

19.B 

19.5 

29*2 



pnoPCL= 

0*1228 0*1105 0*1065 0.1078 0*1126 0*1197 

0*1284 

0* 1383 

0*1469 

0*1602 



PPOPCQ= 

0*0103 0*0108 0*0112 0*0116 0*0119 0*0122 

0*0124 

0*0126 

0*0131 

0*0139 



PRUPH 

X 

83*2 81*7 80*9 80*7 BO*B 81*2 

81 -T 

82*2 

62.3 

82. 1 



PWREQD= 

1829 1996 2284 2695 3232 3901 

4709 

5674 

6820 

8163 



UTLHP 

= 

36T3 







NORMPW^i 

5262 5310 5363 6418 6472 5529 

5592 

5665 

5754 

5855 



L/D 

s 

b*7 9*1 8.9 8*4 7*7 7*0 

6*2 

5.6 

5*0 

4*4 



SFC 

s 

0*5262 0*5076 0*4816 0.4577 0*4389 0*4222 

0-4140 

0.4031 

0.4060 

0*4060 



FF 

a 

962 1013 1100 1234 1419 1647 

1950 

2316 

27 69 

3322 



SPEED 

POWER OATA-AIRPLANE 







GW 

a 

27&70 ALT= 2000 TEMP= 52 0H6H= 

540 

*■ 





V 

a 

124.0 144*0 164.0 184*0 204*0 224*0 

244.0 

264*0 

264 *0 

304.0 

324*0 


ALPHA 

a 

5*768 5*966 4*106 2*812 1*877 1.180 

0*646 

0*230 

-0.102 

-0.371 

-0*591 


CL 

& 

1*146 0*850 0*655 0.520 0.423 0*351 

0*296 

0.253 

0.218 

0*191 

0.1 60 


CO 

= 

0.J020 0*0714 0*0567 0*0490 0*0446 0*0424 

0*0409 

0*0401 

0*0395 

0.0392 

0*0390 


F 

s 

50*0 34*8 27.5 23*8 21.7 20*5 

19*8 

19*4 

19*2 

19*0 

ia.9 


PRDPCL= 

0*0960 Q.0B63 0.0646 0*0879 0*0942 0*l026 

0* 1 123 

0*1230 

0.1343 

0*1461 

0 * ! 5S2 


PHOPCO= 

0*0098 0*0103 0*0106 0*0112 0*0116 0*0119 

0*0X22 

0*0124 

0*0126 

0*0131 

0*0139 


PROPN 

a 

79*4 78.0 77*6 77*9 78*5 79.3 

ao*2 

61*1 

81 *7 

82*0 

8 1 *9 


PWREODn 

1244 1380 1622 1971 2433 3015 

3722 

4567 

5565 

6744 

8139 


UTLHP 

Q 

3673 







NORWPW= 

5220 5264 53X2 5365 5420 5475 

5531 

5594 

5669 

575B 

5859 


L/D 

a 

8.3 8*7 8*5 7*8 7.0 6*2 

5.5 

4*8 

4*3 

3.8 

3*3* 


SFC 

a 

0.6155 0*5681 0*5494 0*5080 0*4700 0*4448 

0*4251 

0*4146 

0*4034 

0*4056 

0.4056 


FF 

= 

766 832 891 1001 1144 1341 

1582 

SB93 

2273 

2737 

3302 


SPEED 

POWER DATA-AXRPLANE 



- 



- . 



GW 

a 

18180 ALT“ 2000 TEHRJ= S2 OMGR = 

540 






V 

a 

101*2 121.2 141*2 161*2 181*2 201*2 

221.2 

241*2 

261*2 

261*2 

301.2 

321.2 

ALPHA 

= 

8*768 5-483 3*469 2*150 1.242 0-589 

0.106 

-0*263 

-0*550 

-0.778 

-0.963 

-1*114 

CL 

a 

1*146 0-T99 0*589 0.452 0.358 0*290 

0.240 

0.202 

0*172 

0*348 

0*129 

0*124 

CD 

a 

0.1020 0*0672 0.0526 0.0459 0*0426 0.0406 

0*0399 

0*0393 

0*0390 

0*0389 

0.038B 

0*0338 

F 

a 

50.0 32*7 25*6 22*3 20.6 19.8 

19-3 

19. 1 

18*9 

IB. 9 

18 >8 

1B*& 

PROPCLa 

0.0670 0*0604 0*0613 0*0666 0*0745 0*0840 

0.0947 

0. 1061 

0*3131 

0*1304 

0.1429 

0*1555 

PROPCO^ 

0*0091 0*0097 0.0102 0.0107 0*0112 0.0116 

0*0119 

0*0121 

0*0X23 

0.0326 

0*0130 

0.013a 

PROPN 

s 

72*2 71*1 71.8 73*3 75*0 76*7 

78* X 

79*4 

60*6 

81-4 

ai *9 

81.9 

PrfREQD- 

745 849 1039 1319 1697 2179 

2775 

3491 

4340 

533B 

6510 

7891 

UTLHP 

a 

3673 







WDRMPWis 

5177 5214 5257 5305 5357 54 3 2 

5467 

S523 

SSS5 

5658 

574S 

5345 

L/D 

a 

7*6 8*0 7*6 6-a 6*0 5*2 

4*4 

3.9 

3«»4 

2*9 

2*6 

2*3 

SFC 

X 

0*7700 0*7229 0*6601 0*5967 0*5379 0*4676 

0*4526 

0*4302 

0.4163 

0*4097 

0*4058 

0*4056 

FF 

Me 

574 614 686 787 913 1063 1256 

1502 

1807 

2387 

2642 

32 at 


SPEED POWER DATA-AIRPLANE 

GW 4SA&0 AUT^ aOOOO TEMPs; 23 OHGR:;: 600 



c 


r 


- HELICOPTER COMPANY 
tGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER IS 


PAGE A 
DATE 06/0a/TS 


V 

9C 

180*9 

200.9 

220.9 

240*9 

260.9 

280.9 

300*9 

320.9 


ALPHA 

= 

8.76B 

6.72 1 

5.192 

4.020 

3. 105 

2*377 

1*788 

1.305 


CL 

— 

1*146 

0.929 

0*768 

0*646 

0.S51 

0*475 

0*414 

0*364 


CD 

s 

0.1020 

0.0767 

0.Q647 

0*0561 

0*0505 

0*0469 

0*0444 

0*0428 


F 


50*0 

38*4 

31 *5 

27*3 

24.5 

22.8 

21*6 

20*7 


PROPCL 

,=I 

0*1519 

0*1360 

0. 1314 

0*1296 

0.1313 

0.1355 

0*1414 

0*1487 


PROPCD 


0*0111 

0*0114 

0*0118 

0.0121 

0*0X25 

0.0130 

0*0134 

0.0150 


PROPN 


65*4 

84*2 

83*3 

82*7 

52*3 

81*9 

81 .a 

80*6 


PWREQDa 

26 12 

3001 

3310 

3740 

4299 

4994 

5824 

6896 


U7LHP 


4081 









NORMPWa 

4649 

4706 

4764 

4826 

4894 

4971 

5057 

51S1 



L/0 

a 

9.0 

9.3 

9.3 

9.0 

8.S 

7.B 

7.2 

6*5 


SFC 

9X 

0.4238 

0.4172 

0*4098 

0.4032 

0*3954 

0*3909 

0.3872 

0*3851 


FF 

Z 

1192 

1252 

1357 

a SOS 

1700 

1952 

2255 

2656 

. 

SPEED 

POWER OATA-AIRPLANE 







GW 

w 

36360 

ALT = 

10000 

TEMP= 

23 

QM6R = 

600 



V 

a 

161 *8 

181*6 

201.8 

221*8 

241*8 

261 .8 

281*8 

301 *B 

321 *8 

ALPHA 

EX 

8.768 

6*sia 

4.887 

3.671 

2*741 

2*015 

1 .437 

0-969 

0*586 


!• 1 A6 
0«1020 0 


0-908 0.737 

-0766 0.0£>23 


0.513 0*438 0.37a 0.329 0*290 

0*0486 0*0453 0*0432 0*0418 0*0406 


F * 

SD.O 

37.4 

3o*3 

26.2 

23*6 

22*0 

20*9 

20*2 

19*8 

PROPCL= 

0.1 ^03 

0.1145 

0*1098 

0.1096 

0*1 129 

0*1163 

0. 1253 

0.1334 

0.1424 - 

PflOPCOa 

0.0106 

0.0110 

0*0114 

0*0117 

0.0121 

0*0125 

0*0129 

0.0134 

0.0150 

PROPN a 

B3.3 

62.0 

81*2 

80*8 

80.7 

80*8 

80.8 

61*0 

79*9 

PWREQDa 
UTLHP a 

2064 

4061 

2224 

2491 

2866 

3354 

3963 

4703 

5576 

. 

NORMPW= 

4S9B 

4652 

4708 

4767 

4829 

4897 

4974 

5061 

5156 

L/O = 

e*7 

9* 1 

9*0 

8*6 

8*0 

7*4 

6.7 

6.0 

5*4 

SFC = 

0*4602 

0*4497 

0-4 339 

0.4166 

0*4075 

0-5987 

0.3915 

0.3874 

0.3846 

FF * 

950 

1000 

1081 

1200 

1367 

1580 

1841 

2160 

2573 


’SPEED POWER OATA-AIRPLANE 


GW 

V = 

ALPHA - 
CL = 

CD = 

F = 

PROPCLs 


27270 
140.1 
8-768 
t«l46 
0*1020 0 
50*0 

o.09aa 0 


ALT^x 10000 
160*1 180.1 
6.231 4.474 

0.677 r*»e,93 

.0739 0.0592 
36.0 26*8 

•0694 0.0669 


TEMP= 
200.1 
3.210 
0.562 
0*D5S 1 
24*8 
0.0887 


23 OMGR = 
220*1 240.1 

2*272 1.557 

0*464 0.390 

0.0464 0*0436 
22.5 21*1 

0*0934 Q.lOOl 


600 
260*1 
1 *000 
0*332 
0*0418 
20*3 
0*1081 


280*1 

0*558 


300 .1 

0.201 


0.2ST 0.250 

0*0407 0.0400 


320.1 340*1 

-0.092 -0*334 
0*220 0*194 

0*0396 0*0393 


0.1171 0*1268 O.IB^'O 0*1476 


PRQPCO 

la 

OoO 100 

0.0105 

0.0109 

0.0113 

0.01 16 

0.0120 

0*0124 

0*0129 0*0133 0*0147 

PROPN 

= 

79.6 

78*3 

77*8 

77.9 

76-3 

7S-9 

79*5 

79.9 60*4 79*6 

PWREOD= 

140? 

1533 

1756 

2073 

2489 

3009 

3644 

4407 5295 6408 

UTLHP 

a 

4061 








NORMPW 

1st 

4545 

4594 

4647 

4704 

4762 

4824 

4891 

4967 5053 5147 

L/O 

= 

S«4 

8-7 

8*6 

8*1 

7*4 

6.7 

6*0 

5*3 4.7 4.2 

SFC 

a 

0.5296 

0*5084 

0.4810 

0.4558 

0.4324 

0,413B 

0.4025 

0.3926 0*3862 0.3545 

FF 


743 

779 

845 

945 

1076 

1245 

1467 

j 

1731 2055 2464 

SPEED 

POWER DATA-AIRPLANE 






GW 

£ 

16180 

ALT = 

lOOOO 

TEMPs; 

23 

OMGRa’ 

600 


V 

2 

114.4 

134.4 

154*4 

174*4 

194*4 

214 *4 

234.4 

254.4 274.4 294*4 

ALPHA 

SC 

8*768 

5*781 

3*857 

2*549 

1*621 

0*940 

0*42 5 

0*026 -0*268 -0*641 

CL 

TZ 

1.146 

0.330 

0.629 

0.493 

0.397 

0*326 

0-273 

0*232 0.199 0*173 


CO 

F 

PROPCL: 


^ 0.1020 0*0698 0*0550 
= 50*0 34*0 26.7 
= 0«0691 0*0625 0*0624 


0.047T 

23*1 

0*0662 


PROPCD= 0*0092 0*0098 0*0103 0*0106 


0*0438 0.0417 0*0404 
21*3 20*2 19*6 

0.0725 0.0805 0*0895 
0*0112 0.0115 0*0119 


0*232 0.199 0.173 0*152 0*134 

0*0397 0*0393 0*0391 0*0369 0.0388 
19.3 19.1 16*9 18.9 18*8 


0*0993 0.1097 
0.0122 0*0127 


16*9 18.9 18*6 
0.1205 0*1315 0*1427 
0.0131 0*0140 0.0166 


PROPN a 

72.6 

71.5 

71*8 

72-9 

74.4 

75.9 

77.2 

78.4 

79*1 

79.9 

79.8 

78*6 

PWREQDa 

6 37 

936 

1132 

1366 

1703 

2 130 

2653 

3284 

4036 

4907 

5959 

7324 

UTLHP a 

4081 











NORMPW= 

4490 

4532 

4580 

4632 

4687 

4745 

4806 

4871 

4945 

5026 

5120 

5219 

L/D = 

7*6 

6.0 

T-T 

7. 1 

6.4 

5*6 

4.9 

4*3 

3.8 

3.3 

2*9 

2.5 

SFC = 

0.6767 0. 

6404 

0.5873 

0.5331 

0*4647 

0.4512 

0*4244 

0*4075 

0*3966 

0*3896 

0.3QS3 

0*3845 

FF - 

568 

600 

653 

728 

626 

961 

1126 

1338 

1601 

1912 

2296 

2816 


6W = 

V « 

ALPHA = 
CL s? 

CD = 

F a 

PR0PCL5= 
PROPCDa 
PROPN » 
PWREQDsf 


213.0 233*0 

8*768 6.992 

1*146 0*958^ 


ALT- 20000 
233.0 253*0 

6.992 5*609 

0.958, 0.812 


a 0.1020 0.0B14 0*0683 
a 50.0 39*8 33*2 
5= 0*1971 0.1799 0*1701 
a 0.0120 O.OI2S 0.0130 
a 87*6 86*3 BS.2 
a 3227 3411 3700 


TEMPa 

273*0 

4*513 

0*698 

0.0595 

28*9 

0*1654 

0*0134 

64*3 

4089 


-12 OHGRa 
293.0 313*0 

3*631 2*9X1 

0*606 0*531 

0.0536 0*0495 
26.0 24*0 

0.1646 0.1665 
0.0149 0.0179^ 



PAGE 5 

DATE oa/oa/75 


SPEED POWER DATA-AXRPLANE 


GW = 

36360 

ALT = 

20000 

TEMPa 

-12 

OMGR= 600 

V a 

190. S 

210.5 

230.5 

250.5 

270.5 

290.5 310.5 330.5 

ALPHA a 

B.768 

6.81 1 

5.328 

4*179 

3*273 

2.646 1.964 3*466 

CL = 

1.146 

0.938 

0*783 

0.663 

0*568 

0.493 0*431 0*361 

CD a 

0*1020 

0.0796 

0.0659 

0.0572 

0.0515 

0.0477 0*0451 0.0433 

F a 

50.0 

33.9 

32*1 

27*8 

25*0 

23.1 21.9 21.0 

PROPCL= 

0.1662 

0.1503 

0*1427 

0.1401 

0.1410 

0.1446 0.1499 0.1S67 

PROPCO= 

0.0114 

O.OllB 

0.0122 

0*0126 

0.0132 

0*0143 0.0170 0*0217 

PROPN = 

66.2 

84*9 

83.8 

82.9 

82. 5 

81.4 78.9 75*0 

PWREQOa 

2346 

2498 

2742 

3082 

3513 

4081 4B56 691S 

UTLHP = 

4081 






NORMPW= 

3632 

3688 

3746 

3812 

38S1 

3953 4030 4111 

L/D a 

9.1 

9*4 

9.4 

9.1 

6*6 

7.9 7.1 6.2 


SFC = 0*4067 0*4021 0*39S7 0*3902 0.3B64 0.3B25 0.3614 0*3892 

FF =* 9SS 1004 1065 1203 1357 1561 1852 2302 

SPEED POWER DATA-A in PLANE 


GW 

= 

27270 

ALTa 

20000 

TEMPa 

-12 

OMGRa 

600 





V 

s 

165*0 

185*0 

205*0 

225.0 

245*0 

265.0 

285*0 

305.0 

325 *0 



ALPHA 

31 

a -768 

6*555 

4.942 

3.733 

2.605 

2.078 

1 .496 

1 .027 

0.643 



CL 

ZZ 

1.146 

0.911 

0*742 

0*636 

0.520 

0*444 

0.38 4 

0*335 

0*295 



CD 

— 

0*1020 

0*0770 

0.0628 

0 .0542 

0*0490 

0.045b 

0*0434 

0*0419 

0*0409 



F 


50.0 

37*6 

30.5 

26*4 

23.8 

22*2 

21*0 

20*3 

19.8 



PROPCLa 

0*1305 

0*1184 

0.1135 

0*1130 

0.1 159 

0.1211 

0.1279 

0.1359 

0*1447 



PROPCC 


0.0107 

0*0111 

0.0115 

0.0119 

0o0125 

0*0129 

0*0137 

0.015B 

0*0196 



PROPN 


6 3 *6 

82 • 4 

81.5 

60*9 

80.6 

80*6 

80*3 

78*6 

75.5 



PWR EOD= 

1572 

1690 

1889 

2169 

2538 

2988 

3550 

4294 

5276 



UTLHP 

VZ 

4081 











normpk 

IJ2. 

3568 

3618 

3672 

3731 

3794 

3861 

3933 

4 009 

4008 



L/D 

D. 

B*a 

9*2 

9.1 

8*7 

8.1 

7*4 

6*7 

5.9 

5.2 



SFC 

B 

0*4416 

0*4306 

0*4264 

0*4078 

0.3962 

0*3896 

0*3846 

0*3805 

0*3822 



FF 

X 

694 

728 

790 

885 

1011 

1164 

1365 

1634 

2016 



SPEED 

POWER DATA’-AIRPLANE 









GW 

s 

18160 

ALTa 

20000 

TEHP= 

-12 

OHGR = 

600 





V 

i= 

134.7 

154.7 

174*7 

194*7 

214*7 

234.7 

2S4.7 

274*7 

294*7 

314.7 

334*7 

ALPHA 

a 

6*768 

6.148 

4.357 

3-082 

2*144 

1 *434 

0.884 

0*450 

o.iot 

-0*164 

-0*419 

CL 

= 

1.146 

0*869 

0.683 

0.548 

0.451 

0.377 

0.321 

0*276 

0.239 

0.210 

0*186 

CD 

= 

0.1020 

0.0731 

0*0584 

0*0504 

0.0459 

0*0432 

0.0415 

0.040S 

0*0398 

0.0394 

0*0392 

F 

= 

50.0 

35.6 

28.4 

24 .5 

22.3 

26.9 

20.1 

19.6 

19.3 

19.1 

19*0 


PROPCL^ 0.0923 0.0635 O.OOlB 0.0837 0.06&6 0.0958 0.1040 0.1132 0*1231 0.1334 0.1441 


PROPCO= 

0.0099 

0.0104 

0.0108 

0*0112 

O.OlIb 

0.0121 

0.0126 

0.0X30 

0.0144 0.0171 0*0223 

PRUPN a 

78.4 

77.1 

76-7 

76*9 

77. S 

78.1 

76.6 

79*2 

78*7 76*7 72*7 

PWREQOa 

913 

1002 

1 155 

1374 

1664 

2030 

2477 

3006 

3677 4544 6727 

UTLHP = 
NORHPW= 

4081 

3500 

3544 

3592 

3644 

3700 

3761 

3826 

3896 

3969 4047 4128 

L/D a 

a . 2 

8.6 

a. 4 

7.9 

7.2 

6.5 

5*7 

5*1 

4*5 3.9 3.3 


SFC = 0.5340 0.5113 0.4826 0.4S5S 0*4298 0.4106 0.3953 0.3885 0.3326 0.3793 0.3855 

FF = 487 512 558 626 715 S33 936 1166 1408 1724 2208 


BtLL HELICOPTER COMPANV 
DESIGN synthesis PROGRAM 


DESIGN POINT NUMBER 15 


a 0.3916 0.3B97 0*3671 0*3847 0*3831 0*3668 



CLIMB DATA-AIRPLANE. OGW 


GW a 

36360.0000 

ALTa 0.0000 

TEMPa 

59.0000 

QMGRa 

600.0000 

V X 

139.0133 

VGNOa 137*7900 

ALPHA= 

8*4616 

ALPHACa 

7*6065 

PROPNL= 

0.7946 

CLa 1.1132 

CDa 

0*0982 

DC Da 

0*1517 

PPOPNCa 

0.8865 

PROPCLa 0.2386 

PROPCD= 

0*0106 

THPR = 

3418*6271 

THPAP = 

5133*4375 

THPAQa 3421.3684 

iHTMPAa 

6122.9692 

PWRCLa 

4080.8774 ' 

RC a 

1863.4438 

SPC a 0.4324 

FFa 

1764*6318 



CLIMB DATA-AIRPLANE 

* DGW 





GW X 

36360*0000 

ALT= Q.OOOO 

TEMPa 

59.0000 

OMGRa 

600.0000" 

V a 

139*0133 

VGND® 137*7900 

ALPHAa 

6.4616 

ALPHACa 

7.6065 

PROPNLa 

0.7948 

CLa 2 *1132 

COa 

0.098] 

OCDa 

0-1517 

PROPNC- 

0*6865 

PROPCLa 0*2386 

PROPCDa 

0.0106 

THPR = 

3418.8271 

THPAP t: 

5133.437S 

TKPAQa 3421*3684 

INTMPAa 

6122*9692 

PWRCLa 

4 08 0.8774 ‘ 

RC a 

1863*4436 

SFC a 0*4324 

FFa . 

1764.6318 



CLIMQ DATA-AlRPLANE 

« DGW 





GW B36360.000D 

ALT= 5000.0000 

TEMPa 

41*1710 

QMGRa 

600*0000 ' 

V a 

149*7703 

VGNDa 148.7325 

ALPHA* 

8.5045 

ALPHACa 

6 .7407 

PRDPNLa 

0*6148 

CLa 1.1176 

CDa 

0.0987 

OCDa 

0*1347 




I 

t 



BeuL HELICOPTER COMPAMV PAQE 6 

DESIGN SYNTHESIS PPOGRAH ^ ~ DATE 00/00/75 

DESIGN POINT NUMBER 55 

t PROPNCa 0.8919 PROPCLe 0.?534 PROPCOx O.Olll THPR- 3440.6125 

7HPAP B 46S7.4609 THPAO= 3442.4336 INTHPAb 5521.2515 PWRCL* 40&0.S779 

RC B 1782.3536 5FC = 0.4172 FF® 1702 .361& 

^ CLIMB OATA-AIRPLANEo DGW 

GW b363ci 0.0000 ALT= 5000.0000 TEMPs^ 41*1710 OMGR^*^ 600.0000 

l\ V B 149.7703 VGNDb 145.7325 ALPHA= 6.5045 ALPHAC= 6.7487 

PHOPNLb 0.bl46 CL*= 1.1178 CDx 0.09B7 DCDx 0.S34T 

1 PROPNC® 0*8919 PROPCLb 0.2534 PROPCD= 0.0111 THPR* 3440.6125 

THPAP B 4657.4009 THPAO= 3442.4336 1NTMPA= 5&ZX.2S15 PWRCL= 4O80.87T9 

RC = 1782-3538 SFC = 0.4172 FFb 1702. 3SIB 

CLIMB DATA-AIRpLANE. OGW 

GW B36260.0000 ALT;?10000 .OOOO TEMP= 23.3420 OMGR= 600*0000 

V B 161.7962 VGNDb 160.9368 ALPHA= 6.5446 ALPHAC= 5.9080 

PROPNL- O.S325 CL= 2.1220 CD= 0*0992 DCD= 0.1179 

« PHOPNCx 0.B965 PROPCLx 0.2660 PRDPCOx 0*0116 THPR= 3458*9417 

THPAP B 4184.6464 THPAOb 3460.2180 INTMPAb 4935.2524 PWRCL= 4060.6779 

RC B 1666.5137 SFC = 0.4055 FFb 1654.7397 

» CLIMB OATA-AlRPLANE. OGW 

GW x36360^0000 ALTbI 0000 .0000 ' TEMP= 23.3420 OMGR= 600.0000 

I V “ 161*7962 VGNDx 160.9368 ALPHA= S.S446 ALPHAC= S.908Q 

PROPNL= 0.8325 CL= 1*1220 C0= 0*0992 DCD= 0-1179 

PRQPNC= 0.6965 PROPCL= 0.2668 PROPCDx 0.0116 THPRx 3458.9417 

THPAP B 4184*6484 THPAO= 3460.2180 1NTMPA= 4935.2524 PWRCL= 4060.8779 

RC = 1666.5137 SFC = 0-4055 FFx 1654.7397 ‘ - - 

' CLIMB DATA-AXRPLANE. DOW 

GW x36360-9000 ALT^ISOOO.OOOO TEMPx 5*5t3C OMGRx 600.0000 

V = 176.2964 VGND= 174.6043 ALPHA= 8.5816 ALPHACx 5.0933 

PROPNL= 0.8483 CL= 1.12&0 CD= 0.0996 DCD= 0-1017 

PROPNCx 0.90QB PROPCLx 0.2848 PROPCDx 0.0120 THPR= 3475.8689 

THPAP = 3722.0764 THPAQb 3476.7114 INTHPA= 4368.8813 PWRCL= 4080.8779 

RC X 15T5.9B19 SFC = 0.3961 FF= 1616.3140 

CLIMB DATA-A1RPLANE» OGW 

GW tx36360.0000 ALT=XSOOO.OOOO TBMP= 5.5130 OM6R= 600.0000 

V B 175.2964 VGNDb 174.6043 ALPHAx 8. 5816 ALPHAC^ 5.0933 ' 

PROPNLx 0.64B3 CL= 1.1260 CD= 0.0996 DCD» 0.1017 

PROPNC= 0.9008 PROPCLb 0.2648 PROPCO= 0.0120 THPR« 3475*8689 d 

THPAP X 3722.0764 THPAQx 3476-7114 1NTMPA= 4368. SS13 PWRCL= 4080*8779 _ 

RC ^ 1575-9819 SFC = 0.3961 FF= 1616.3140 ' J 

; 

CLIMB DATA-'AIRPLANE. OGW | 

GW X36360.0000 ALTx20 000. OOOO TEMP= -12*3]G0 QMGR= 600*0000 _ __ J 

V = 190*5183 VGNDb 190*1189 ALPHA= 8.6397 ALPHACx 3.7133 ' ' ' i 

PROPNLx 0.8619 CL= 1-1322 CD= 0.1003 DCD= 0.0742 | 

PROPNCx 0.9018 PROPCL= 0*2627 PROPCO= 0*0123 THPR= 3275.SB1S ’ 

THPAP = 3276.1436 THPAQb 3480*3347 1NTMPA= 3841.4531 PWRCLx 3841-4526 __ 

RC X 1249*5286 SFC = 0.3B96 FF= 1496*7627’ 

CLIMB DATA-AIRPLANE* OGW 

GW =36360.0000 ALT=20000.0000 TEMP= -12.3160 OHGR= 600*0000 

t V X 190*5X88 VGNDb 190.1189 ALPHAS 6*6397 ALpHAC= 3-7133 

PROPNLb 0-6619 CL= 1-1322 CO= 0*1003 OCD= 0.0742 

PROPNC= 0-9018 PROPCL= 0.2627 PROPCD= 0*0123 THPR= 3275.5810 

THPAP X 3276*1436 THPAQb 3480*3347 INTMPAx 3041*4531 PWRCL= 3641*4526 



1 


f 


1 










r 

t r 


GW a 

L8« 

4545a 

36360 

a72T0 

laido 


45450 

36360 

27270 

18160 


45450 

36360 

272T0 

16180 


BELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER IS 
FUEL FLOWS AND SPEEDS 


PAGE 7 
DATE 08/08/7S 


VHCL 

0 

0 

O 

O 


1 

ncH 

0 

0 

0 

0 


VI 

Q 

0 , 

0 

0 


HCR 

0 

0 

0 

0 


FFHCL 

O 

0 

0 

0 


VI 

0 

0 

0 

0 


HCR 

O 

O 

0 

0 


VI 

0 

0 

0 

0 


HCR 

0 

0 

■ 0 

o 




V 1 HCR 

O 0 

O O 

0 0 

0 0 


45450 

36360 

27270 

16160 


V3 

155 

138 

116 

82 


1 

ACL 
1062 
18 63 
31 12 
5426 


FFl 

1757 

1765 

1772 

ITSO 


V3 

155 

136 

116 

82 


2 

ACL 

1062 

1863 

31X2 

S426 


FFl 

1757 

1765 

1772 

1760 


V3 

167 

140 

126 

92 


1“ 

ACL 

964 

1782 

3048 

5367 


PFI 

1695 

1702 

1710 

1718 


V3 

167 

149 

126 

92 


2 - 
ACL 
964 
1782 
3048 
5387 


FFl 

1695 

1702 

1710 

171S 




V3 

ACL 

FFl V3 

ACL 

FFl 

V3 

ACL 

FFl V3 

ACL 

FFl 


45450 

181 

8 52 

1649 18] 

652 

1649 

196 

724 

1610 196 

724 

1610 


36360 

161 

1687 

1655 161 

1687 

1655 

175 

1576 

1616 175 

1576 

1616 


27270 

137 

29 72 

1661 137 

2972 

1661 

149 

2879 

1624 149 

2879 

1624 

f 

18160 

102 

5338 

1668 ]02 
5 

5336 

1666 

113 

5269 

1632 113 

5269 

1632 



V3 

1 

ACL 

FFl V3 

2 

ACU 

FFl 







4S*50 

213 

458 

ISIS 213 

456 

1518 







36360 

190 

1250 

1497 190 

1250 

1497 







27270 

163 

24 37 

1477 163 

2437 

1477^ 




'I 


f 

16100 

127 

4584 

1459 127 

4584 

1459 









1 

2 

3 

. — 

4 

— 

5 

- - 5 


* 


V2 

ACR 

V2 ACR 

V2 

ACR 

V2 

ACR 

V2 ACR 

V2 

ACR 


45450 

0 

0 

236 1463 

0 

O 

228 

1303 

251 1598 

0 

0 


36360 

0 

0 

222 1199 

0 

0 

246 

1167 

262 1560 

0 

0 


27270 

0 

0 

205 970 

0 

0 

220 

8 67 

270 1593 

0 

0 

.< 

18180 

0 

0 

194 820 

0 

0 

200 

643 

274 1601 

0 

0 


7 


6 

9 

..... 








V2 

ACR 

V2 

ACR V2 

ACR 








226 

1309 

16T 1170 160 1172 








266 

1315 

ISO 

939 143 

962 








280 

1310 

130 

743 124 

766 








290 

1342 

106 

SS2 101 

574 

— 






-■ 




. . . 


... . - 








t r 




> BELL HELICOPTER COMPANY PAGE 8 

■ DESIGN SYNTHESIS PROGRAM DATE 08/08/7S 

DESIGN POINT NUMBER 15 



SEGMENT 

MODE 

WP 

H 

V 

D 

T 

W 

FR 


■ ■ 121 SEGMENTS) 

t START 1 

6620 

0 

0 

0 * 

0*000 

363G0 ” 

0 ■ 


1 

WUP 

6620 

0 

o 

O 

0.017 

36337 

23 

c 

2 

TDF 

6620 

0 

o 

0 

0.033 

36303 

57 


3 

ALO 

B620 

0 

143 

O 

0*050 

36207 

73 

4 ; 

' ' 4 

ACL 

6620 

20000 

183 

32 

0.249 

35958 

402 


S 

ACR 

8620 

20000 

268 

170 

0.764 

36262 

1076 

c. 

6 

ACR 

B620 

20000 

24S 

171 

0*768 

352 77 

1083 


7 

DSC 

6620 

lOOOO 

245 

187 

0.835 

35254 

1106 



ACR 

6620 

10000 

220 

188 

0.839 

35249 

till 


9 

05C 

6620 

2000 

220 

200 

0.893 

35230 

1130 

c 

10 

ALO 

6620 

2000 

141 

200 

0*916 

352 07 

1153 


11 

DSC 

6620 

1000 

141 

200 

0*934 

35199 

1161 


12 

DSC 

8620 

0 

141 

200 

0.955 

35107 

1173 


13 

GND 

8620 

0 

0 

200 

0*972 

35164 

1196 

c 

14 

ACR 

8620 

20000 

245 

227 

0*998 

35016 

1344 


15 

DSC 

8620 

5000 

245 

248 

1 .061 

34988 

1372 


16 

ALO 

B620 

5000 

147 

248 

1 *414 

34667 

1673 


17 

DSC 

S620 

2000 

147 

250 

1*431 

34682 

1676 

c 

IB 

ALO 

8620 

20 00 

140 

250 

1*456 

34659 

1701 


19 

DSC 

8620 

tooo 

140 

250 

1 *472 

34651 

1709 

t 

• 20 

DSC 

8620 

* 0 

140 

250 

1*493 

34639 

1721 


21 

WUP 

6620 

0 

0 

250 

1 *510 

34616 

1744 

c 

MISSION FUEL. 

INCLUDING RESERVES. 

is: 

1744 





FUEL RESERVES AT MAX* ENDURANCE CONDITION 

END OF MISSION 

- DESIGN GROSS WEIGHT e 36360 • FUEL REOUIREO = 17^4 * FUEL AVAILABLE «= 1760 

ENTER 1 FOR WT * EST* PARAMETERS. OR 2 TO REPEAT ACEBOl & MSJOOAt 

ao037lE+00 6.96S8E + 01 3.362t>t+03 2*6723E’«-00 2.212&E'«-0I 3.S424E>l>00 |*4777E+02 l.tSOSE^Qj 

1.8467E401 '3*3b97t+0I 2.49A1E402 3.0BABE40I 2-2574E+01 1.0320E-01 1.9349E+02 2*6B72E+03 

< 1.7439E+03 4.S4eOF402 l.OOOCL+Ol 9.7X616-01 9.71S1E-0I 2-0005E+02 X.XB66E-01 4.9794E+08 

3.64B9E400 1*4S73E401 3.b0bUE + 0| 3.9167E40] l.OOOOh-fOO 4.0000E4QO 2.17S1E + 03 2.56376404 

1»12Q6E403 2.5103E403 4.7827E+00 7.61546+03 3.6367E+00 1.7474L+04 2.4410L+03 1.5425E+0J 

3.0696E+00 2*0000t+04 1.19B3L+03 S.4671E+50 6.S326E-Q1 a.546JE“01 1 .S668E+00 O.OOOOE+Ofl 

' O.OOOOE+OO Q .62006403 2.0000E400 

TRY DGWii 36344 

enter !• TO TRY ANOTHER DGW; O TO OOIT: * 

ENTER a FOR PRINTOUT ANYWAY. 2 TO INCLUDE COST. ANYTHING ELSE TO QUIT: 



i 


SELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER |6 


PAGE 9 
DATE 06/08/75 


COST characteristics 

1974 DOLLARS 

BASIC AIRCRAFT DATA 

design cross weight* lbs 

WEIGHT EMPTY. LBS 

ROTOR DIAMETER. FT ^ 

RATED POWER PER ENGINE C IRP SLS»p SHP 
DISC LOADING* PSF 
WING LOADING* PSF 

POWER LOADING* LB/HP - - — 

COST FACTORS 

DEPRECIATION PERIOD* YRS 

"UTILIZATION* BHR/YR " 

ENGINE TBO* 0HR 
DYNAMIC SYSTEMS TQO* BHR 
MAINTENANCE: LABOR RATE* S/MHR 
MAINTENANCE BURDEN* IRATIO OF DIRECT LABORl 
INSURANCE RATE, % AIRCRAFT INITIAL COST 
FLIGHT CREW COST (TOTAL)* S/SHR 
FUEL COST RATE. S/LB 

PRODUCTION QUANTITY - -- 

AIRCRAFT component COSTS 
airframe* S(M) 

DYNAMIC SYSTEMS.SCMJ ' ' 

ENGINES* S(H) 

AVIONICS* S(H) 

rote/unit, scm> 

SPARES* SIM) ^ 

TOTAL INITIAL (EA.)* StM) 

DIRECT OPERATING COST BREAKDOWN 

DEPRECIATION* S/BHR 

maintenance parts* S/BHR 
maintenance LABOR* S/BHR 
INSURANCE, S/BHR 

CREW* S/BHR 

FUEL* S/BHR 

other* */qhr 

SUMMARY 

DIRECT OPERATING COST, S/BLOCK-HR 
DIRECT OPERATING COST* S/TON'-NMI 
DIRECT OPERATING COST* CENTS/ ASSM 


36360 

25S37 

32*79 

3005 

16.15 

75,00 

6*05 


12 

2500 

4500 

3000 

6,00 

1*50 

2*00 

336.44 

0.100 

300 


1 .574 
0.S43 
0.301 
0.250 
0.000 
0.383 
3.0S7 


101.90 

40.45 

104.68 

21.39 

136.44 

133.35 

0.00 


536*41 

0.65 

5.05 


r 


i 


t 


BELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER IB 


PAGE 10 

DATE oe/oa/76 


GROUP WEIGHT STATEMENT 

ROTOR GROUP 
WING GROUP 

' tail group ■ - - - 

horizontal 

VERTICAL 
000V GROUP 

LANDING GEAR “ - - - _ 

NOSE 

MAIN 

AUXILIARY 

FLIGHT CONTROLS GROUP 

NONRQTATING 

ROTATING 

CONVERSION SYSTEM 
ENGINE SECTION 
PROPULSION CROUP 

ENGINE installation 

exhaust system 

LUBRICATION SYSTEM " ^ 

FUEL system 
ENGINE CONTROLS 
STARTING SYSTEM 

DRIVE SYSTEM ' " 

GEARBOXES 

shafting 

INSTRUMENT GROUP 
HYDRAULIC GROUP ' " 

ELECTRICAL GROUP 
. AVIONICS GROUP 

FURNISHINGS AND EQUIPMENT GROUP 

' environmental control GROUP ' ” " 

AUXILIARY POWER UNIT 
OTHER 

load handling group 

WE IGHT EMPTY 

TO SEE ALL NAS AWT VARIABLES ENTER tl ELSE 0: 


2175 LBS 
2A59 
3A5 " 


29? 

325 

495 

458 

3479 

1371 

33S 

O 

o 

25837 LBS 


MISSION WEIGHT SUMMARY 

WEIGHT EMPTY 25837 LBS 

CREW 520 

PAYLOAD 8100 

AUXILIARY TANK O 

TRAPPED FLUIDS 143 

FUEL AVAILABLE 1760 

MISSION CROSS WEIGHT 36360 

design gross weight 36360 LBS 


1 


* p 






BELL HELICOPTER COMPANY 
DESIGN SYNTHESIS PROGRAM 


DESIGN POINT NUMBER 15 


PAGE 1 1 

DATE oeyo«/ts 


( 


WING STRUCTURAL DATA 


BASIC DIMENSIONS 

SoaN BETWEEN ROTOR CENTERS* 
BOX MAXIMUM THICKNESS* 5iMAC 
FFlONT SPAR LOCATION, XMAC 
AFT SPAR LOCATION, JtMAC 
SPOILER LENGTH, IN 
FLAP LENGTH, IN 


IN 


S66,152 

23.>000 

10,000 

SS.OOO 

587*000 

5B7-000 


TORSIONAL CHARACTERISTICS 

DESIGN PYLON PITCH INERTIA,' SLUG-FT2 353I.6A0 

DESIGN SHEAR MODULUS, PSI 4500000,000 

area of BUX cross SECTION, FT2 4,271 

PERIMETER OF BQX SECTION, FT 8,460 

POLAR INERTIA OF SOX, IN4 2467,718 

WING torsional spring RATE, FT-^LB/RAD 3027913,000 


BENDING CHARACTERISTICS 

DESIGN VERTICAL THRUST AT EACH TIP, LBS ‘ 19756*836 
RESULTING JUMP TAKEOFF MOMENT* IN-LBS 3820i594,000 
DESIGN NORMAL FORCE IN AIRPLANE, LBS 46460,000 
resulting root moment in AlPLANE, ZN-LBS 3815736,000 
DESIGN ROOT BENDING STRESS, PSi 50000,000 
BENDING inertia OF BOX, IN4 835,794 




f 
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DETAIL DIMENSIONS _ , 

SPAR AND box PANEL SKIN THICKNESS',' IM “ 0,165' 

C INNER + OUTER SKINSI 

TOTAL BOX PANEL THICKNESS, IN 0,994 

(INCLUDES CORE THICKNESS! 

DENSITY OF BOX SKINS, LBS/CU TN “ ’ “ 0,078 

FULL CAPACITY PER 1 OO INCHES CELL SPAN, LBS 1358.836 


WING WEIGHT BREAKDOWN 
PRIMARY STRUCTURE, LBS 
SfcCUNDARY STKUCruRE, LBS 
FLAPERONS, LBS 

FLAPS AND SPOILERS, LBS 

WING FOLD FEATURE, USS ^ 

OUTER PANEL PRIMARY STRUCTURE'^ LBS 
OUTER PANEL SECONDARY STRUCTURE, LBS 


1310,341 

175,661 

0,000 

750,762 

0,000 

239,163 

103.362 


WING DESIGN GOVERNED BYi TORSION 

ENTER t FOR AIRCRAFT DATA REPORT, O TO SKIPS 
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BELL HEl-ICQPTER COMPANY 
DESIGN BYNTHeSXS PROGRAW 


DESIGN POINT NUMBER 15 


PAGE * 
date Otl ^CO/7^ 


AIRCRAF-r DATA*^ 

AIRCRAFT CHARACTERISTICS- 
AVAILAGLE PASSENGER SEATS 
MAXIMUM GROSS WEIGHT* LB 
design GROSS WEIGHT* LB 
WEIGHT EMPTY* LB 
LIMIT FLIGHT LOAD FACTOR* G 
OVERALL DIMENSIONS (ROTORS TURN|NGT^= ^ 

HELICOPTER MODE; 

LENGTH* FT 
WIDTH, FT 

HEIGHT* FT - - 

DISTANCE BETWEEN ROTOR CENTERS* FT 

airplane mode: 

LENGTH* FT 

WIDTH* FT ■ " 

HEIGHT* FT 

DISTANCE BETWEEN ROTOR CENTERS* FT 

neutral center of gravity location- 

, STDL MODE I MAST 60 DEGREES ' 

STATION LINE* IN 
BUTTOCK LINE* IN 
WATER LINE* IN 

AIRPLANE mode: 

STATION LINE* IN 
BUTTOCK LINE* IN 

WATER line* IN 

' moment df inertia- 

HELICOPTER MODES 
PITCH* SLG-FTa 

ROLL* SLG-FT2 

YAW* SLG-FT2 
CROSStR-YJ* SLG-FT2 
AIRPLANE MODES 
PITCH* SLG-FT2 

ROLL* SLG^T2 ' 

YAW* SLG-FT2 
CROSS(R-Y)* SLG-FTZ 
GROUND LOCATION- 
WATER LINE* IN “ " 

ROTOR character 1ST ICS- 
Hua TYPE 

BLADE TYPE “ ^ 

DIRECTION OF ROTATION (INBOARD TIP MOTION): 
HEL ICOPTER/AIRPLANE 
NUMBER OF BLADES 
DISC LOADING AT’OST* L0/FT2 

BLADE LOADING COEFF* iCT/SIGMA) AT DST SL 90P‘ 
ROTOR SPEED- 

HELICOPTER modes 
TIP SPEED* FT/SEC 
RPM 

AIRPLANE MODES 

TIP SPEED* FT/SSC 

RPM ■ ■ 

SOLIDITY 

DISC AREA PER ROTOR * FT2 
ROTOR DIAMETER* FT 

blade chord* in ■■ 

BLADE TWIST(EFFECTIVE)* OEG 

dl-lta three* deg 

BLADE FLAPPING INERTIA, SUG-FT2 

FLAPPING SPRING RATE* FT-LB/DEG 

LONG* AND LAT, FLAPPING RESTRAINT* FT-LB/DEG 
PRECDNE ANGLE* DEG 

blade INPLANE effective MASS* LBS 

BLADE INPLANE MOMENT OF INERTIA* SLG-FTZ 

DIST FROM virtual HINGE TO BLADE CG* FT 
DIST FROM VIRTUAL HINGE TO MAST CENTER* FT 
RAD* OF GYRATION ABOUT BLADE C G* F T 

DRIVE SYSTEM- 

ENGINE TO TILT ROTOR GEAR RATIO 


45*000 

36360-000 

36360-000 

£5837*000 

2-500 


77,B50 

80*50a 

26*053 

47*721 

77*650 
79*966 
24 • 65S 

47-179 

440*120 

0*000 

I71^S81_ 

439.25$ 

0-000 

167-725 


1 376^6*563 
248543-125 
356413-300 
3542-959 

127666*750 

237730.313 

392921*500 

2143*490 

£3*085 


GIMBAL 

STIFF-INPLANE 

AFT /UP 
3*000 

— 16.150' 

0.124 


700.000“ 

407-755 

600-000 

349*504 

0-119 

844*286 

32.787 

24-445 

44*100 

-15-000 

428-289 

558 * 312 ^ 

837-468 

2*500 

115*545 

136*215 

5.246 

5.220 

3.279 


42 .553 


( 
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BELL HELICOPTER COMPANY 

DESIGN SYNTHESIS PROCRAW - 

design point number 15 
ENGSNE TQ Interconnect gear ratio 

INTERCONNECT 70 ROTOR GEAR RATIO 
rated torque of rotor SHAFT, FT-LB ** " - - 
RATED TORQUE OF INTERCONNECT SHAFT. FT-LB 
RATED TORQUE OF ENGINE DRIVE SHAFT. FT-*L8 
DRIVE SYSTEM INERTIA AT ROTOR SHAFT* SLG-FTg 


DATE OSVDS^S 

I .942 
22.072 
4Q670.066 
3362.643 
1223 .605 
34S7.517 


POWER PLANT- 

NUMBER OF ENGINES 

intermediate rated power ( TOTAL -SLS>. HP 

POWER LOADING AT DGW. LB/HP * 

EMERGENCY POWER RATINGlPER ENGlNE-SL. 90F) . HP 

engine torque at emergency rating. FT-LB 

MAX. CONT- POWER RATING (PER ENGINE-SLS). HP 


2.000 
6010.143 
6.050 
3036.31 J 
927.443 
2743.633 


POO character ISTICS- 

CONVERSION PIVOT LOCATIONS 
STATION LINE. IN 

BUTTOCK LINE, IN “ 

WATER LINE, IN 

distance BETWEEN PIVOT AND HUB CENTER. IN 
^POD length ahead of PIVOT,* IN 

POO LENGTH AFT OF PIVOT. IN 

POD WIDTH. IN 

POD height* in 

POO WEIGHT (EACHI. LBS 

DISTANCE FROM PIVOT TO POO CG» IN 


422.840 
2B3.076 
200.000 
74 .577 
125.724 
96*000 
36.837 
57.393 
3807.711 
20.642 


WING- 
WING LOADING AT OGW. LQ/FT2 
WING AREA, FT2 
FLAP AREACTOTAL). FT2 
SPOILERS AREAtTOTALl, FT2 
WING SPAN, FT 

WING MEAN AERODYNAMIC CHORD: 

CHORD, FT 

STATION LlNLU/4 MAC), IN 
BUTTOCK LINE! 1/4 MAC), IN 
WATER LlNE(l/4 MAC), IN 
LEADING EDGE STATION, IN 
TRAILING EDGE STATION, IN 
aspect RATIO 

TAPER RATIO . 

SWEEP, DtG 
DIHEDRAL* DEG 
INCIDENCE. OEG 

AIRFOIL THICKNESS. % MAC " 

MAXIMUM THICKNESS LOCATION. % MAC 
FRONT SPAR STATION AT FUSELAGE, IN 
AFT SPAR STATION AT FUSELAGE, IN 


75.000 

434.800 

132,837 

51.091 

69.633 


6.963 
439.258 
196.266 
192.706“ 
418.369 
501.922 
iOiOOO 
1 *000 


0.000 

2.000 

4.000 

23.000 

40.000 
426.401 
472.680 .. 


TAIL- 

HQRlZONTALS 

VOLUME COEFFICIENT 

ASPECT RATIO 

HORIZONTAL TAIL ARM. FT 
AREA. FT2 
SPAN, FT 

MEAN AERODYNAMIC CHORD. FT ^ 

1/4 MAC STATION LINE. IN 
1/4 MAC BUTTOCK LINE, IN 
1/4 MAC WATER LINE. IN 

SWEEPfMAx THICKNESS). DEG 

ELEVATOR AREA, FT2 
VERTICALS 

NUMBER OF FINS 

volume coefficient 

ASPECT RATI0<EACH> 

VERTICAL TAIL ARM, FT 
AREACTOTAL), FT2 

SPANCEACH), ft 

MEAN aerodynamic CHORDi, FT 
1/4 MAC STATION LINE, IN 
1/4 MAC BUTTOCK LINE. IN 

1/4 MAC WATER LINE, IN 

SWEEP CUPPER PANEL. MAX THICKNESS), OEG 
RUDDER AREA, FT2 


1 * 
3- 
37, 
147, 
23. 
6 . 
.885. 

70, 

203, 

Qt 

44 < 


639 
745- 
443 
76S 
524 
281 ‘ 
574 
,572 
934 
000 
330 


2.000 
0.130 
2.440 
38 . 1^2 
115.051 
11.847 
4 . 855 
896.958 
141.144 
232 .621- 
13.789 
33.639 


F 
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BEUU helicopter COMPAN*/ PAGE t4 

■ DESIGN synthesis PROGRAM DATE 08/08/75 

O DESIGN POINT NUMBER t5 

{ FUSELAGE- 

MOST FORWARD STATION LINE. IN 30*000 

HOST AFT STATION LINE. IN ^ ^4S*OCO 

TOP stringer water LTNE. in ♦ 193*08S 

K BOTTOM STRINGER WATER LINE. IN 43 .005 

^ MAX WIDTH BUTTOCK LINE. IN 7S.OOO 

J! LENGTK. FT " 76.250 

width* FT 12*500 

' HEIGHT. FT 12*500 

LANDING GEAR- 

ultimate LANDING LOAD FACTOR* G 5.2S0 

( LANDING SPEED. KNOTS 60.000 

NOSE? TURN CENTER GROUND LEVEL >: 

station line, in " " 60.000 

MAIN? EFFECTIVE CENTER GROUND LEVEL! S 

STATION LINE. IN 506*563 

BUTTOCK LINE. IN 109*925 

“ TAIL BUMPER ' " 

STATION LINE. IN 900*000 

< WATER LINE* IN 117*970 


ANALYSIS COMPLETED FOR PT NO "15 


ENTER OPTION TD READ NEW ARRAYS: _ 

ENTER 0 TO SKIP DESIGN DATA AND GO DIRECTLY TO TECHNOLOGY DATA? 



